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INTRODUCTION 


Polk County is an area which at the present time represents the 
most highly developed and intensive citrus-fruit industry in Florida. 
It possesses a climate, soil, and topography which have been conducive 
to a remarkable development i in a comparatively few years. 

It took several hundred years for the orange, after its importation 
from Spain, to rise to a place of importance in commerce. It was 
about the year 1884 that shipments of any size began to move out 
of Florida. Two great obstacles stood in the way of progress in the 
earlier commercial developments: (1) Lack of transportation facil- 
ities and (2) lack of experience in the management of groves in the 
event of freezes. 


1 Acknowledgment is due E. S. Haskell, C. E. Hope, R. J. Leth, Bruce McKinley, H. A. Miller, Frank 
Montgomery, J. M. Purdom, jr., F. H. Shelledy, C. C. Taylor, of the United States Department of Agricul- 
ture, and H. G. Hamilton, of the Florida State College of Agriculture, who assisted in collecting the field 
data, and to the growers who so generously cooperated in making the study possible. 
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In the youth of the industry it was necessary to transport the fruit 
long distances with ox teams over well-nigh. impassable roads to 
ports where the fruit started on a long slow journey in the poorly 
ventilated holds of ships to consuming centers which seldom were 
other than sea-coast towns. 

Coupled with the problems of transportation were several severe 
setbacks as the result of freezes, to avoid which there has been con- 
siderable shifting of the industry to the south, to areas receiving a 
degree of protection because of the proximity of large bodies of 
water, and to areas which, because of physiographical features of 
the terrain, offer good air drainage. A large measure of protection 
from freezes has also been obtained in late years through practical 
development of grove-heating apparatus. Although in the present 
locations there is still some frost hazard in connection with the 
production of citrus fruit, its risk has been greatly reduced. 

Good wagon roads and a network of railroads with refrigeration 
facilities throughout the State have given a great impetus to the 
citrus industry. Some of these tap the now very important Polk 
County section which heretofore had been left undeveloped. 

In conjunction with these improvements two other very important 
things happened: One of these was the development of a commercial 
fertilizer which is so necessary in this sandy region, and the other 
was the immigration of progressive people who were quick to see 
new and better ways of doing things—people capable of coordi- 
nating all the factors essential to a successful business. The natural 
environment of the greater part of Polk County is unsuited to crops 
other than citrus fruit and this fact has had much to do with the 
harmony and rapidity of the development—there have been no 
cross purposes, the one objective being the improvement of an 
industry which is the common interest of all. 

A study of the organization and cost of operating 100 citrus-fruit 
farms in Polk County, Fla., forms the basis of this bulletin. The 
investigation was carried on for six successive years, 1917 to 1922, 
inclusive. This period included the late war period, when prices 
were relatively high, and, as a whole, citrus-fruit farming in this 
area was very profitable. The profitableness of the industry during 
this period resulted in a decided increase in plantings of trees, and 
real estate values were on a relatively high level. Since the close 
of the study the price of fruit has been appreciably less than during 
the period of the study, and in applying the results to present con- 
ditions these changes need to be recognized. 


THE CITRUS-FRUIT SITUATION IN THE UNITED STATES 


Few agricultural enterprises have gone through the development 
stage so quickly as has the citrus industry. In a period of 35 years 
the production has increased from less than 5,000,000 to about 
50,000,000 boxes. A large part of this increase was in oranges, 
although grapefruit and lemons shared in the phenomenal growth 
of the citrus-fruit industry. (Tables 1 and 2.) California and 
Florida have always been the leading States. For the season be- 
ginning in 1923, they produced all but about 782,000 boxes of the 
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shipped fruit. In that yéar California produced about two-thirds 
of all the oranges and practically all the lemons, but Florida produced 
nearly all of the grapefruit. 

Attractive returns from citrus-fruit production have led to a. 
great increase in the plantings of citrus trees in Florida. (Table 3.) 
Many millions of trees which were planted during the recent period 
of good fruit prices are yet to come into bearing. 

Up to the present time (1925) a market thas been found for the 
product but the trend of prices indicates that in a normal year the 
supply of fruit, especially that of the lower grades, has been some- 
what in excess of a demand that would assure a profit to most growers. 
In Florida there have been clear indications for some time that cer- 
tain varieties and grades of oranges and grapefruit have been un- 
profitable; also that certain locations were not adapted to economical 
production. 


TaBLE 1.—Production of oranges, grapefruit, and lemons, by States, for various 


periods } 
[Thousand boxes—i. e., 000 omitted] 
ORANGES 
States 1889 2 | 18992 | 19092 | 19192 | 19203 | 19213 | 19223 | 19233 | 19243 | 19253 
Florida-_- SES Se Bee 3, 147 273 | 4,888 | 37,000 8,100 | 8,700 | 11,200 | 14,000 | 14, 100 14, 100 
California SaaS 1, 245 5, 882 | 17,440 | 316,192 | 22,030 | 18,726 | 21,091 | 23,095 | 18, 100 20, 400 
PAST ON ie aes eee | See eee 11 32 80 60 80 81 86 86 100 
MM ahama so 2= aise sae oe | 0 1 41 165 165 350 450 | ~ 0 150 
Louisiana s 22-275 23 |b<2 2-2 1 150 37 42 50 60 75 75 100 
Miississitp pis2 so a eae es 4 32 25 30 45 55 0 30 
GRAS © See se eae |e edna eee 11 Oi | eres ees | OE 4 6 12 16 
GRAPEFRUIT 

Florida-- aes Sie athe eee 10 12 1,062 | 35, 500 5,100 | 7,000 | 8,200 9, 500 | 10, 500 8, 200 
@alifortia’ 22092. a 18| 123) 32263 | 304] 360} 394] 363] 387 400 
IVEISSISS19 (01> see ee ee i be ees 1 1 1 1 0 1 
ON ae eae 1 1 30 34 35 44 44 44 44 

1e8 EY C0 se ee ees care Se Re a a ee i ee eee ee 
LQUISIAN A= Joe So Se |ESe I SS DRE Beet As oe ek ta |e ets ees See ee Je | ae eee 
EAS aces ae er aie a | ce eens a | oie aor Reape ee Be See ese. oF 35 65 211 299 

LEMONS 

Welorida 9422) 35 253 2 12 G0 asi Sa i OP eee is ee ee 
@alifornia=. == === = 306 874 | 2,756 | 33,949 | 5,255 | 4,172} 3,492 6, 840 5, 125 6, 000 


1 Where leaders occur data were not available. 

? Data from census reports. 

3 Compiled from records of Division of Crop and Livestock Estimates for season beginning in California 
Nov. 1, all other States Sept. 1. 


Rei ier, |. . MRED dr ce artes te GEIR a oy 5 Ce ee tert neal WITTE: EROS OI on RIA Th eee CEPR BIST IRS Bd Es SE Sere co RR Ne eS SNS EP ian, Ae zi = Rei re °, Re” “SR Ee ae eeeneee. CMS Sm TER ee NRE CI aan en ai 
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TABLE 2.—Number of orange, grapefruit, and lemon trees of bearing age, by States 
for various periods ! 


[Thousand trees—i. e., 000 omitted] 


ORANGES 
States 1889 2 | 18992 | 19092 | 19192 | 19203 | 19213 | 19223 | 19233 | 1994 3 

Florida_- i Sack as Seige Saar o weisees 2,725 | 2,553 | 2,790 | 3,684} 4,025 | 4,525 | 5,125 | 6,025 7, 306 
California 22tce ee Je to 1,154 | 5,649 | 6,619 |310,800 | 13,224 | 16,152 | 16,456 | 16,785 | 17,114 
JESUS GAON 03 ets ee sa ee eer a ie Nea eae 49 47 5 53 6 68 77 
Alabama ssl ses s2 es | es 3 260 605 660 | 1,500 | 1,700 275 
Louisiana: G92c- pes = 245 6 141 267 104 111 119 128 138 151 
IMMSSISSID Dees se eae ee aes | ees 4 10 3 30 32 34 50 60 25 

(2). igs Dee oneal s Os Ba Mat Sa SS: ee ee if 42 11Gb Bl ie ee ieee 2S lng OF wel |S My ote Le 145 165 

GRAPEFRUIT 

lord as!" = 2 2e sree ee 3 117 656 | 1,681 | 2,044 |] 2,344 | 2,544! 2,644 2, 972 
Califormia= S222 3222 Bose | ee ak asties 81 43 231 280 328 385 383 381 
PATA OWA D2 oe eee ee ae eee ee 3 1 19 22 25 26 2632 
MME OUT TS TET 2g oa es | Bee = 1 | ee ye er Fe meg Vee erage | ea eo Mee i a 
IVEISSISSIP) Jol se Ee eS Ne ee ef a ee 1 1 1 1 Dai 222 

CXAS Hee ae Tetra Poss se hietoa| ful Ce De ae eee 5 Eg | ere ee | eae ees | to tp 1, 262 1, 436 

LEMONS 

On G ss hep 85 23 UD ns NN we a RE ee ee | Re ile ee | ren 
@aliforniata tte se see 83 | 1,493 | 941 | 2,885 | 3,275 | 3,665 | 3,748 | 3,819 3, 890 
PANT, TNs es oe | eee PAE PPS nie sear ROE ast Ph See aOR VEN ee Sees Pieler On oN SN alr a 
Mouisianas— =o eo 2 eee ae enh |e eee 1 ye ee Fo a FN ap ey 8 i ee | 
PROX ASS tek ee be AS Re. ies oases ete a eA I ag | Sty NG SY 1 De es me eee i 


1 nes included were those of bearing age in fall of year shown. Where leaders occur data were not 
available. 

2 Data from census reports. 

3 Computed from records of the Division of Crop and Livestock Estimates. 


TaBLE 3.—Total number of orange and grapefruit trees planted each year in Florida, 
California, and Texas, 1920-1924 ! 


{Thousand trees—i. e., 000 omitted] 


{ 
Variety of tree and State 1920 1921 | 1922 1923 1924 Total 


planting 
Orange: 
Mloridaesi se eae ee ee ee 1, 643 1, 281 1, 430 2,471 2, 239 9, 064 
Californias to 22250 20c ode set es et ee | See a 64 41 50 105 260 
: TRexas) tier eae ee ae at pe ee 60 60 40 49 88 297 
Grapefruit: 
Ml orida?.t See 223 Seon ae eens 461 353 259 504 459 2, 036 
CEN BUCO ey Ee i Se Shae a es ce 4 58 101 96 259 
SD OXAS 42 Se Se a ae ee ee 225 225 150 184 555 1, 339 


1 Data from other States not available. 

2 Compiled from reports of the State Plant Board of Florida. Movement of budded orange and grape- 
fruit stock to Florida points during the past five years. Figures include plantings of tangerines and Sat- 
sumas and are for fiscal year ending Apr. 30 of year shown. 

3 Compiled from records of the Division of Crop and Livestock Estimates. No data available for 1920. 

4 Data for Texas adapted from statement on total plantings of citrus fruit trees furnished by E. W. Hal- 
stead, agent of the Bureau of Plant Industry. Mr. Haistead’s figures show only total plantings of citrus 
fruit trees in each year. Of the present bearing trees in Texas approximately 20 per cent are oranges and 
75 per cent are grapefruit. Figures shown were obtained by assuming that in each year 20 per cent of the 
total new plantings were orange trees and 75 per cent were grapefruit trees. 


Many marginal producers operating inefficiently in favored sections 
or in locations not adapted to economical production may abandon or 
neglect their groves. In case of a severe freeze, a few of which have 
occurred during the past 50 years, production would be reduced. 
Under normal conditions, however, there will be tremendous increase 
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in production in the near future, and it would seem that the growers 
will have to call on all their resourcefulness to effect such economies 
in production and distribution as will enable the profitable handling 
of the increased quantities of fruit which are in sight for the near 
future. 

Adjustments are being made by Florida growers. The most recent 
plantings have been either of Valencia, a late-maturing variety, or of 
trees of carefully selected bud wood taken from earlier varieties of 
known characteristics. This will result in a better seasonal distri- 
bution of the supply and a better and more uniform product. At 
present, too much of the Florida fruit comes on the market in Novem- 
ber and December and much of this early fruit is from seedlings. 
It lacks uniformity of eating quality and is often of a low grade. 

There is now more organized effort in distributing the supply which 
should help to dispose of it. In 1924 probably more than 60 per cent 
of the production in the State was marketed through the Florida 
Citrus Exchange. A large association is in a position to do intelligent 
and extensive advertising to stimulate domestic demand, to investi- 
gate the possibilities of foreign demand, and to develop the use of 
by-products. 

The citrus-fruit grower, besides taking into account the increase of 
production in his own industry, must also note the competition his 
product receives from other fruits. In Table 4 are shown the yearly 
car-lot shipments of those fruits that offer competition. For the 
five years given there has been an increase of 116,941 car lots in car- 
lot shipments of fruits and melons, other than citrus, or from 223,511 
for the 1919 season to 340,452 for the 1923 season. The greatest 
absolute increase in shipments was for apples and grapes, the increase 
for these two commodities being 51,339 carloads of apples and 34,981 
carloads of grapes. Other fruits, notably strawberries, pears, and 
plums, have shown large relative increases. The effect of the increase 
_ in the supply of other fruits and melons on the price of citrus fruit 
can not be determined definitely; but it is obvious that, if the produc- 
tion of other fruits and melons continues to increase, it will accentuate 
the need for efficient production and marketing of citrus fruit. 


TaBLE 4.—Car-lot shipments of fruit, 1919-1923 


{ = 
Crop movement season beginning Sept. 1— 


Commodity 
1919 | 1920 | 1921 
eS Se er ee Sere ee ee 

Apples rivtietyy ber) tage e cil. oiigerats fans 86, 764 | 115,878 | 89, 683 
anitalonpes: 22 == 2-2 se Se reer eee 22, 039 22,953 | 25,815 
[Shermesases ee eee ee ea ek Be as ae 1, 025 1, 730 | 1, 489 
RELA A POS en een ree a Pee en =e = Ses 30, 349 41,310 | 37,816 
Ppacles 25. Sere Seer titre? Fins ot xr 30, 923 28,179 | 27,334 
SEE ae a ea ey er ee a pe ae e 10, 244 15,941 | 13,053 
Braunes and plumso3i +f 5)52 2 EAT J es 3, 202 5, 001 5, 765 
SitiwDCrriGs =) = sts ae re a ee 8, 105 7,207 | 10,857 
Watermelons_____- seg oe SSS 2 ns Se Sree os Meee 30, 860 37, 315 45, 749 

SAT) er eae ieee cia Bn Ba heer | 293,511 | 275,514 | 257,561 
GERSON TT es ea ee Geer any» Wiens | 68,889] 91,113} 67,406 


SOULE IE eee adie wo ee Et as ha a recente, Oe | 292,400 | 366,627 | 324, 967 
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SECTION STUDIED 
LOCATION 


Polk County is situated almost exactly in the center of the Florida 
Peninsula (fig. 1). It is the second largest county in the State and 
has an area of 1,907 square miles. It produces more citrus fruit than 


CiITRUS-FRUIT DISTRICTS 
OF POLK COUNTY, FLORIDA 
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Fic. 1.—The farms studied were in Polk County, in the central part of Florida. The county is 
dotted with numerous lakes and has regions of good elevation. Its excellent transportation facil- 
ities are in the form of railroads and hard-surfaced highways 


any other county. Other large centralized fruit areas may be found 
(1) north of Polk County in Lake and Orange Counties, (2) on the 
west coast in Pinellas and Manatee Counties, and (3) on the east coast 
along the Indian River in Volusia, Brevard, and St. Lucie Counties. 


Many smaller citrus regions are found in various localities throughout 
the central and southern part of the State, 
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TOPOGRAPHY 


Polk County is flat to rolling. It has the highest point in the 


State at Iron Mountain, near Lake Wales. This mountain, so 


called, rises 326 feet above sea level and is a part of the ridge section 
known as the “‘Scenic Highlands.” The ridge extends through the 
entire eastern part of the county and in recent years has been in- 
tensively developed for citrus growing. Rolling country and many 
beautiful lakes are characteristic of the Scenic Highlands. (Fig. 2.) 


Fic. 2—Grove development has centered around the lake region of the county where higher lands ad- 
join. The lakes afford considerable protection to the groves in extreme changes of temperature 


DRAINAGE 


Peace River and its tributaries through the central part of the 
county drain it to the south. This drainage basin forms the center 
of a territory, question mark in shape, the rim of which corresponds 
roughly to the citrus district in Polk County, except that it does 
not include the strip of citrus land extending north and south through 
and approximately 8 miles on either side of the city of Lakeland. 
The Lakeland section is divided from the rest of the citrus district 
in the State by another drainage basin formed by Lakes Hancock 
and Adriana and the various creeks pouring into them. (Fig. 1.) 


SOILS 


Most of the groves in Polk County were planted on rolling upland 
pine lands. Technically, this soil is known as Norfolk sand and is 
generally considered best for citrus growing as air and water drain- 
age 1s usually good and sandy soil underlain with clay subsoil re- 
sponds well to treatment. Good groves occur on the high and low 
hammock lands where proper drainage has been secured. 
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Most of the high pine lands are deficient in all plant-food elements 
and humus. No attempt is made to grow a fruit crop without the 
use of commercial fertilizer. The humus is usually supplied by the 
use of a volunteer cover crop. Each fall most of the growers plow 
or disk under crops of beggarweed and grass which reseed themselves 
each year; or, occasionally a legume crop, such as cowpeas. The 
loose character of the soil makes cultivation an easy matter. 


RAINFALL 


Rainfall at Bartow, Polk County, over a period of 30 years, aver- 
aged 52 inches a year. The period of greatest rainfall begins in 
June and terminates in September. The dry season begins in 
October and with very little variation continues until May. 
(Table 5.) 


TABLE 5.—Average monthly rainfall for 26 years (1887-1912) at Bartow, Polk 
County, Fla! 


{ 
Month Rainfall Month Rainfall 
Inches Inches 

SEUNG Vase a ne es coe any aoe ae DSB 5H || SAAS Ga ee tin SS 9 a alee ere eee 7. 67 
Hebniuanys ats Gos Ree ee PS ee eee 2 GAs SO DbEIM DCT == sie 0 pact ee 8.19 
MW ar cinco a ae eo a eee | 25341: Octo bet eeaet eos sais Sk ee ees 3. 55 
A Dress iea soa eS ee eee 1 74h |MINOVEMDET > Se ee et 1.81 
MR ye ie CS a ap oS a eee ee | 32 Gon || D CCE DOL sees a ee SS Fees mee 2. 32 
JUNG SESE ea Se le a eee ee 8. 33 

Dy Se ee ieee ie ere eee ee | pear SISOL as Sa aise Se eee ee eke §2. 31 


1 Reprint, sec. 84, Southern Florida, p. 4. US. Dept. of Agr. Weather Bur. 


Rainfall plays an important part in the production of citrus fruit. 
Practically all fertilization and cultivation of citrus fruit is done 
during the dry season from October to June. It is during the 
rainy months from June to September, inclusive, that cover crops 
of weeds, grasses, or legumes are grown, to be worked up later to 
improve the humus content of the soil. Generally there is so much 
rainfall during the summer months that heavy cover crops may be 
grown without danger to the trees from drought. 

Rainfall is usually sufficient when properly distributed, but drought 
conditions occur on an average of one yearin four. A severe drought 
occurred in 1922 when a great deal of fruit was lost. During this 
drought period several growers reported that they stopped their fruit 
from dropping by constant stirring of the soil with the harrow. The 
tractor proved particularly efficient during the drought because of 
the acreage it could cover quickly and thoroughly, even on the hot- 
test days. An abundance of water is available in the many lakes 
everywhere in this region. At present, however, few growers have 
installed irrigation systems, and those only in a limited way. 


‘WINDS AND STORMS 


This is what the United States Weather Bureau says about winds 
and storms for the west coast of Florida: 


Winds are northeasterly most of the time. Severe storms of the West Indian 
type are liable to occur occasionally; in fact, moderately high winds may be 
expected every year, as disturbances move northward from the Tropics, mainly 
from August to October. Thereafter, however, the weather is ideal, and storms 
of any consequence are the exception. 
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_ The average annual wind movement for the west coast is 6.7 miles 
per hour, the average monthly movement being above 5.5 and not 
higher than 7.5 miles per hour. | 


TEMPERATURE 


The temperature for this region is noted for its uniformity. 
Though the summers are long, the extreme of heat is rarely 100° F. 
During the warmest part of the day atmospheric circulation is most 
active, the winds sweeping across the peninsula from ocean or gulf, 
mitigating in a great measure the disagreeable consequences of warm 
days and high humidity. The warmest weather occurs during July 
and August, when maximum temperatures of 100° F. or slightly 
above may be recorded. The mean annual temperature is 72°; 
mean summer temperatures, June to September, range from about 
80 to 82°; and mean winter temperatures, December to February, 
range from 59 to 62°. January is the month of lowest average tem- 
- perature with a mean of 59.9° F. over a period of 20 years, but the 
most severe cold waves have occurred in February. 

Seasons of widespread disaster to fruits and vegetables were Janu- 
ary, 1886; December, 1894; and February, 1895 and 1899, which 
comprehend the extreme conditions that have occurred during the 
fundamental period 1871 to 1912. Authentic data covering a period 
of about 50 years antedating 1871, show that severe cold waves 
occurred in Florida in 1835 and 1857. Other authentic data give 15 
severe freezes in a period of 175 years, or an average of one freeze 
every 11.6 years. During this entire period, however, only three 
freezes, those occurring in 1835, 1886, and in the winter of 1894-95 
are classed as ‘‘great freezes” which killed back young trees and 
severely damaged bearing trees. 

The average date for the first killing frost at Bartow, Polk County, 
is December 19, and the average date of the last killing frost is 
February 11. The date of the earliest killing frost on record is 
November 14, and the date of the latest killing frost on record is 
April 17. Bartow is somewhat lower in elevation as compared with 
most of the district planted to citrus trees. It is possible that, 
because of this lower elevation, Bartow may have experienced low 
extremes in temperatures more often than would be the case on the 
higher citrus land with better air drainage. 

Not many of the growers coming within the scope of this study had 
made any serious preparations to heat their groves in the event oi 
frost. Many groves receive a measure of protection from frosts 
because of location near lakes where the temperature is moderated to 
some extent, and many groves are located on rolling ground which | 
provides good air drainage. But most of the severe freezes which 
have occurred in Polk County have been accompanied by high 
winds so that lakes and windbreaks failed to give absolute protection. 
(Table 6.) | 
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TaBLe 6.—Number of days with minimum temperatures 32, 25, 20,1 and 18° F. or || 
below from 1891 to 1924, Bartow, Polk County, Fla. 


- ° ° 
Year beginning | 550» | 950. | 99°F. | or || Year beginning | 9p. | 950m. | 9° #, | Pom I 
duly T— below eo below | 
SOT: Sais sa Peer 2 0 0 ON A908 ee ee 4 1 0 0 
SGD or ede Gee 11 1 0 0 || 1909- meee 11 3 0 0 
NSO SRE E > MERLE es 2 0 0 0 |} 1910_ EEE B 10 0 0 0 
SOA ite os Seen 6 4 1 Op) 19 = sie 9 0 0 0 
TSO 5 sa eye ee 3 0 0 OF) SLO I2 Ao Rees sete ae 1 0 0 0 
ROG EA ses ee ae 6 0 0 0 |} 1913 Lye eis 3 0 0 0 
MSO fees kare wee 6 2 1 1 |} 1914_ ee 5 0 0 0 
TS9OS ssa Sees ea 4 1 0 Qa EVOLS Sie se soes = 133 0 0 0 
SOO ee eer A 6 0 0 OF | ONG Bess So a ee 7 2 0 0 
SOO Sf eae Eee 8 0 0 OF lia ze ees 10 1 0 0 
LOOM Bocas 8 1 0 Ou eA OSs. pease 3 0 0 0 
NGO 2 een nae aee 3 0 0 Os PEOIIO zeae te atk ee Ie 6 0 0 0 
1903_ Seca 6 0 0 0 |} 1920__ cmp ots 0 0 0 0 
1100 (0) Rca ee aaa Una ae 6 3 1 0 |] 1921__ Ae Eee 0 0 0 0 
1905_ Sa. 0 0 0 OF pelO22 hae See tenc s 0 0 0 0 
1 a ars 6 3 1 Q} || longs Avene. Fo 0 0 0 0 
(OUTS te 5 0 0 Oui Ogse Rte noone ares 0 0 0 0 


1U.S. Dept. of Agri., Weather Bur. 


ROADS AND OTHER FACILITIES 


Perhaps few other activities have aided development in Polk 
County so much as the network of fine roads. In 1924 Polk County 
had approximately 346 miles of asphalt-surfaced roads. The value 
of hard-surfaced roads to this community may be better appreciated 
after an understanding of the soil characteristics, for with sand having 
a depth of 4 feet or more, teams or trucks would haul heavy loads on 
unsurfaced roads only with great difficulty. 

Polk County has many rapidly growing little cities yh every 
modern improvement. The location of these cities on the shores of 
lakes makes them attractive places to live. With 600 lakes in the 
county, it is possible for a great many people to find desirable home 
sites. The schools, churches, and clubs are a source of great pride 
to the citizens. 


SELECTION OF A GROVE SITE AND VARIETIES 


No attempt should be made to buy or plant a grove without a 
previous thorough study of the problems involved. Lacking this, 
the best substitute is probably the service of some one with experience 
in the district and the industry. All such matters as soil, topography, 
home site, roads, packing-house facilities, shipping facilities, by- 
product manufacturing plants, necessary capital, varieties of citrus 
fruit, bud wood, and root stock are important and the lack or failure 
of any one of these may have much to do with the success of the 
business venture. 

THE LAND 


In selecting a grove site in Polk County, the following points with 
respect to the land should be kept in mind: 

1. It should have good water and air drainage. 

2. The soil should have a good depth of Norfolk sandy loam or 
other desirable soil, which is underlain with clay and not hardpan. 
Two to four feet of sand is about the right depth. 
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3. The title to the land should be carefully investigated, especially 
to that land which has never been under cultivation. 
If the land for the grove is being selected with a view of making a 


home on it, it would be well for the prospective grower to know 


something about the neighborhood characteristics. Some districts, 
because of high elevation and good drainage along with other desirable 
features, will develop much more rapidly and progressively than 
others. The standard of living already acquired, makes it almost 
imperative with some people that their surroundings be congenial 
and in part at least susceptible to changes which will provide cus- 
tomary comfort and privileges. 


FACILITIES FOR HANDLING AND SHIPPING FRUIT 


Though good judgment should be exercised with respect to land 
values, such values in the end are relative; that is, cheapness is not 
necessarily always the first matter of importance in choosing between 
sites even though the quality of the soil be exactly the same. One 
piece of land may be higher in value than another of similar quality 
because of a more desirable location with respect to good roads, 
packing houses, by-product plants, icing plants, better shipping, and 
other facilities. Large numbers of growers closely associated can 
often afford services which would be entirely too costly to growers 
in widely scattered places. As a consequence of its proximity to 
facilities, land may be comparatively high; yet, in comparison with 
cheaper sites, its economic advantages may prove such that the 
greater price will be offset. 


KINDS AND VARIETIES OF FRUIT TO GROW 


Economies can be effected and net receipts materially increased if 
proper caution is exercised at planting time with respect to the 
selection of varieties, rootstock, and the number of trees to the acre. 

Altogether a great many varieties of oranges and several varieties 
of grapefruit and tangerines are grown in the Polk County groves. 
This fact has much significance in the development of the industry. 
New types and varieties are continually appearing and many growers 
are encouraged to plant trees of new varieties which have not been 
thoroughly tested. Eventually the growers will learn from experience 
what varieties are in greatest market demand and bring the best 
prices. Many progressive growers already recognize that there is an 
advantage in growing only asmall number of good varieties, properly 
selected as to quality, trueness of type, and time of maturity of the fruit. 

At present there are three outstanding varieties of oranges: The 
Parson Brown, the early variety; the Pineapple, the main winter 
variety; and the Valencia, the latest variety of the three. Many new 
plantings are of the Valencia because the late varieties usually bring a 
better price though there is some small risk in carrying oranges on the 
trees through the winter. It is generally agreed that it is good policy 
to plant some of each of the seasonal varieties, that is, varieties which 
ripen in the fall, winter, and spring. 

There is less difference in the characteristics of grapefruit varieties 
than in the characteristics that distinguish the different varieties of 
oranges. Some of the most common varieties other than the grape- 
fruit known as Florida Common are the Hall (more often known 
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as Silver Cluster), Marsh, Walters, and Duncan. The principal 
tangerine is the Dancy, although a few King are found, and recently 
the Temple, a new variety, is receiving some attention by growers. 

The part of the total acreage to be planted to each kind of fruit 
must remain largely a matter of personal preference. This study 
indicates, as discussed more fully later, that the kinds of fruit that 
led in net profit per acre were tangerines, oranges, and grapefruit, in 
the order named, but this relation may not necessarily always hold 
good. For example, a marked increase in the acreage of tangerines 
might result in a production in excess of the demand at present prices. 

A very important matter to consider before buying trees is that of 
rootstock. In most of the Polk County district the soil is high pine 
and is more favorable to the growth of trees if they have been budded 
to rough lemon stock. Many groves that were set 10 or 12 years 
ago on the high pine land have, here and there, a tree of dwarfed and 
peculiar characteristics, because the grower was unfortunate in 
getting a few trees that were budded on the sour orange or other 
rootstock not suited to this high pine land. Many growers have 
removed the undesirable trees and have replanted with trees having 
the rough lemon root. Such replanting gives the grove an uneven 
appearance and is a direct loss to the grower not only in the expense 
of grubbing out the old trees and replanting new ones, but in the 
loss of producing power of the grove. When necessary to replace 
trees, some growers consider it a more desirable practice, where 
possible, to purchase and reset trees similar in age to those in the 
erove. Ina short time, the grove assumes a normal appearance and 
is in condition to produce regular crops. 


NUMBER OF TREES TO THE ACRE 


The number of trees that should be planted to an acre of ground 
has been and will continue to be a much-debated question. The 
analysis of this phase of the development, as brought out in the dis- 
cussion elsewhere in this bulletin, would seem to indicate that there 
is justification in planting trees rather close in comparison with what 
is regarded as normal practice. In Table 7, showing the cost of 
development per acre, 64 trees per acre were considered because that 
figure represents the average for the groves under consideration in 
this study. It is believed, however, that 80 or more trees should be 
planted with the object in view of getting the income from the addi- 
tional trees until such time as crowding makes it necessary to remove 
some of them. There would be some additional development expense 
per acre in any provision for additional trees, in the cost of the extra 
trees, planting, and, later on, the quantity of fertilizer above that 
shown for normal requirements on 64 trees per acre. 


COST OF DEVELOPING A CITRUS GROVE 


The cost figures here used apply only to Polk County. Conditions 
vary a great deal throughout Florida and to a considerable extent 
throughout Polk County with respect to development costs. 

The figures cover conditions as they were found during the later 
years of the survey, that is, from 1919 to 1922, inclusive. They 
represent a fairly large number of observations, but even so they 
might be subject to many changes in the different items of cost. 
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TABLE 7.—Cost of grove development up to and including the fifth year. (Average 


1919-1921) 
Cost per acre 
SP SECEYGN Ge epee See PT eee ee Og Se SE ie ee $125 
Slearings land 4 4. 37a ph agt Sioa eis iy Sey Goes) Aris reise 25 
Clearing, of roots and: plowing .2 3-2-0241 Bo eee Ree Ss 10 
BRATS eggs ene ieee ey he Sa ap es hh 15 
op PR DES SSS TG Fes NS UBD CBI 0 OS pe Mime ei hs ae cc air cp ses a a 48 
Setting trees_____-_-_-- GAS DEES BORSTAL AGE OL 5 
Matra cost) eos a eS = ee Stee 228 
Fnterest ato. permcCenbaor 5-years: a. 22 2 91 
ee, 
Maintenance of arowe. SayGars foi os 04 os, FO PSE A ee UE 182 
Enterest on Inaintenanee; charges 265 sei ro ee SS ae 35 
*EOtAlsMmaAInGENANnee-COSt..5: YEAls. = = = 8 ee Se 217 
Totakieostiper-acre- ss 5s Sit 25 sei te} ss EP ede ns su 536 


Good citrus land may be purchased for $150 an acre, and, on the 
other hand, there is land which is desirable at $400 per acre. The 
former figure quoted is regarded as a representative one for the 
location and the time under consideration. Changes are taking 
place rapidly and these figures can not possibly be reliable for any 
length of time. 

The costs of clearing, plowing, fencing, and setting trees vary 
considerably from grove to grove. Large development companies 
doing things on a wholesale scale can make many economies through 
the use of tractors and large machinery and through the more efficient 
use of labor crews. The costs presented here are more representative 
for groves of about 10 acres. Even with small groves it is usual 
to have the clearing done by contract work. Many nurseries will 
give advice and other aid in the setting of the trees as a part of their 
sales service. 

A great many growers have gone into Polk County with scarcely 
any capital and a number of them unquestionably have been suc- 
cessful. There is little doubt, however, that they worked very hard 
under pioneering conditions which demanded much self-sacrifice in 
the way of comforts and community privileges. The amount of 
money needed to develop a grove to bearing age has changed materi- 
ally since the pioneer days. The purchase price of the land, taxes, 
materials, and labor are all higher as a result of many community 
improvements. It will be seen from Table 7 that a grower must now 
have approximately $500 per acre invested before any return can 
be expected. Besides the expense of development, he has his living 
costs to provide. ete 


COST OF CARING FOR YOUNG GROVES 


The figures presented in the Tables 8, 9, and 10 were obtained 
from grove owners in Polk County. The groves are from 1 to 5 
years old and include both oranges and grapefruit. There are 39 
groves 1 year old, twenty-eight 2 years old, twenty-eight 3 years old, 
twenty-six 4 years old, and twenty-seven 5 years old a total of 148 
proves for the three years 1919, 1920, and 1921. The figures in 

ables 8 and 9 are averages for the three years in each age group. 


_ 1 Maintenance cost includes $15 for upkeep of fences and unclassified items of expense, 
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The important items of cost in the care of a young grove are labor 
and fertilizer. Spray material is a relatively small item for young 
trees. 

In computing these costs no charge is made for the use of land, 
buildings, and machinery. Man labor is charged at 30 cents and 
horse labor at 20 cents an hour. 

It will be seen from Table 9, that the cost of labor and the cost 
of materials increase with the age of the trees. The total labor cost 
ranged from an average of about $16 per acre for the 1-year-old trees 
to $22 per acre for the 5-year-old trees. The fertilizer applications 
ranged from 247 pounds per acre to 921 pounds per acre. 

Table 8 shows the average number of hours of man and horse 
labor per acre in each of the age groups for trees from 1 to 5 years 
old. Plowing and harrowing are the more important tillage opera- 
tions from the standpoint of amount of labor required. The tree 
rows are cultivated throughout the year (fig. 3). Comparatively 
few groves were disked and less than one-third of the total were, 
mowed as will be seen from Table 10. Table 8 further shows that 
there was comparatively little variation in the number of hours of 
labor used for tillage operations as the age of the trees increased. 
The hours of labor for hoeing and pruning gradually increased as 
the trees got older. This is also true for labor in spraying and 
fertilizing. 


Fic. 3.—It is the usual practice with young groves to keep the strip of ground on which the trees 
are set cultivated clean throughout the year. The wide strips between the tree rows are plowed 
once a year. The weeds turned under add much needed humus to the soil 


The total hours of man labor per acre for all the operations average 
31.5 hours for the l-year-old trees to 46.4 hours for the 5-year-old 
trees. Hours of horse labor for the same groups range from 32.7 to 
40.2. 

There is considerable variation in the number of times an operation 
is performed. For example, some groves are sprayed once, others 
are sprayed two or more times. Table 10 shows the number of groves 
on which certain operations were performed and the number of times 
the operation was done. The column headed ‘“‘Plowing”’ shows that 
6 of the 148 farms were not plowed, 47 were plowed once, 12 three 
times, and 7 were plowed more than three times. Disking has not 
become general in citrus groves. Only 22 of the 148 groves were 
disked. The operation of harrowing is rather generally performed. 
Only 8 of the 148 groves were not harrowed. Less than one-third of 
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the groves were banked during the three years. Hoeing is rather 
general—only 5 of the 148 groves were not hoed. Spraying was 
omitted on 65 of the 148 groves. All of the groves were fertilized 


one or more times. 


TaBLE 8.—Amount of labor per acre in the care of 148 young citrus groves in Polk 
County, Fla. Average 1919, 1920, and 1921 


Time required per acre for— 


Bank- 
Plowing, disk- ing, 
Age of trees varied ing, harrowing, me Spraying Fertilizing Total 
mowing ? 
prun- 
ing 


Man | Horse |} Man Man | Horse | Man | Horse | Man | Horse 


Acres | Hours | Hours | Hours | Hours | Hours | Hours | Hours | Hours | Hours 
9. 2 


Weyear: = oseeo a= sei 369 17.5 30. 2 : 1. 0.8 3.4 1. 31.5 32. 7 
QAYCATS = 22 one soe SS 254 21.1 31.7 9.1 1.5 1.2 3.4 Lye 35. 1 34. 6 
Oey CUES == 4 4aaet tees 243 24. 0 32. 0 12.0 2.0 1.7 3. 5 1.8 41.5 35. 5 
ANVears= a secse as foate 146 23.9 33.0 13.2 4.3 3.9 3. 6 1.8 45.0 38. 7 
OBY CATS -2 kes Soe eetenee 247 22. 1 33. 5 14.7 5.7 4.8 3.9 1.9 46. 4 40. 2 


TaBLE 9.—Cost per acre of labor and materials for the care of 148 young citrus 
groves, Polk County, Fla., average 1919-1921 


: it t Fertili 
Time employed abor cos cE Mizer see cat of otal 


ee Sra ye per 
Age of trees planted ing ma-| acre 


Man | Horse | Man | Horse | Total oes Cost | terial | cost 


Acres | Hours | Hours | Dollars | Dollars | Dollars | Pounds} Dollars | Dollars | Dollars 


HEV GAT Nes se na tas 369 31.5 32. 7 9. 45 6.54 | 15.99 247 6. 80 0. 18 22. 97 
2: VCArS= serene Teak 254 35. 1 34.6 | 10.56 6.90 | 17.46 273 7. 50 . 24 25. 20 
SPAY SN Sa ee er ee 243 41.5 35.5 | 12.48 7.08 | 19.56 450 | 12.37 33 32. 26 
ASV Cars asses ase 146 45.0 38.7 | 13.50 7.72 | 21.22 618 | 17.00 39 38. 61 
OsVearses= 26-25. tues 247 46. 4 40.2 | 13.89 8.04 | 21.93 921 | 25.32 45 47. 70 


TaBLE 10.—Frequency of operations in the care of 148 young citrus groves, Polk 
County, Fla., average 1919-1921 


Groves reporting 


Number of times each opera- : 
tion was performed Blows | Disko 0 Har 


SpE i Spray- | Mow- | Prun- | Ferti- 
ing ing |rowing! Hoeing ne : 


ing ing ing lizer 


SS eee 


Number Number| Number| Number| Number| Number| Number| Number; Number 
(1 epee SSPE la Sepak iy aa os a eee 6 126 8 103 5 65 104 101 0 


eo ts ee be ed as ce pace. 47 10 (1) 45 31 24 41 42 13 
PIS SE SCOT Ness dest Oe BIC gt 76 4 (2) 0 55 23 1 5 49 
RE eee ee a ee ee a ee 12 1 (3) 0 30 19 2 0 64 
Ae Or IOLO nen ee A Sete 7 | 7 (4) 0 27 17 0 0 22 
138 groves were harrowed 1 to 4 times. 3 21 groves were harrowed 11 to 15 times. 
2 69 groves were harrowed 5 to 10 times. 4 12 groves were harrowed 16 to 20 times. 


ORGANIZATION OF CITRUS-FRUIT FARMS 


Citrus-fruit growing in this district is a highly specialized industry. 
The receipts from citrus fruit on the average made up 96 per cent of 
the total farm receipts during the period of the survey. A majority 
of these grove farms have no other receipts than those from citrus 
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fruit. Consequently, the end in view in developing the farm organi-_ 
zation is the more efficient production of citrus fruit. Nearly all the 
growers practice diversity in citrus-fruit production; that is, each 
grower usually has several varieties of oranges and grapefruit to 
extend the marketing season and thus lend stability to the industry. | 
There is an element of safety in the growing of several different citrus | 
fruits, such as oranges, tangerines, and grapefruit, in that it is not — 
likely that there will be a poor marketing season for all of these — 
fruits the same year. | 
Many of these grove farms studied had no cultivated land other 
than that planted to citrus trees, but it was the usual thing to have a 
few acres of woods and waste land, the waste land usually being low 
and wet. In some instances, grove owners pastured their wooded — 
acres; but since the livestock enterprise for most farms was a neg- : 
ligible factor, and the pasturing of woods in the citrus district required — 
good fences, not much pasturing was done within the most highly © 
developed sections. i 
The groves managed by caretakers averaged much less in crop — 
acreage than the owner-operator groves, the average farm being 15.4 | 
4 
: 


y 


4 


and 43.2 acres, respectively. On the owner-operator farms, some feed 
crops were raised and sales of general crops and livestock were — 
reported, but in nearly all instances the quantity of feed crops raised — 
was small. There seems to be no basis of comparison here as to the — 
influence of general crops or livestock enterprises on the effectiveness — 
of the farm organization. In most instances no enterprise of any — 
extent, other than that of fruit, existed. 

The most important factors in organization, as reflected in net — 
returns, are the number of prolific trees per acre, the selection of the — 
proper varieties of fruit, utilization of the surface of the ground as com- 
pletely as possible, and the necessary materials, equipment, labor, and 
experience properly to care for the trees. 

Many of the groves were owned by growers who did not live on 
the farm and caretakers were employed. In some cases the owner ~ 
lived near enough to the grove to give it some supervision. When 
the grove was managed by the owner-operator, the organization was 
usually a complete unit; but when operated by a caretaker, he usually 
furnished all equipment and laborers were paid on the basis of the 
amount of work performed. About one-half of the caretaker groves 
had no buildings. Caretakers who had supervision of several groves 
Maintained a central establishment where teams and all necessary 
equipment were kept. In most instances highly satisfactory results 
were obtained from caretaker groves, and in general the production of 
eroves and the returns per dollar of investment were about the same 
for the farms operated by caretakers and those operated by owners. 

The caretakers, on the whole, are responsible men of high standing 
in their communities. They possess considerable experience and 
ability, and some own grove property themselves. 


DISTRIBUTION OF FARM ACREAGE 


The 100 grove farms studied averaged 41 acres. The total acreage 
per farm did not show any appreciable change over the six-year period 
of the investigation. Of the 41 acres, 9.7 was woodland, 3.7 was 
waste land, and 27.6 was tillable land. (See Table 11.) The tillable 


or ; 
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acreage per farm increased approximately 2 acres over the six-year 
period, because of acquisition of new land and the clearing of wood- 
land. 

The majority of the farms had small acreages in woodland and 
a small area of waste land, but there were a few with large acreages of 
woods. Any expansion in fruit acreage for the majority of growers 
must come through purchase rather than through reclamation of 


land. 


TaBLE 11.—Distribution of land per farm on 100 farms in Polk County, Fla., 
1917-1922 


Distribution of land per farm 


Distribution of farm land : | Average 
1917 1918 1919 1920 1921 1922 | 
Acres Acres Acres Acres | Acres | Acres Acres 
Wioedland]— = =e 10.9 10. 4 9.8 9.6 8.8 | 8.5 | 9.7 
Wiasies = ee 3.8 3.8 S(/ SE 7 3.6 3. 6 3, 
‘Pills bles as ea es eS 25. 8 27.0 28. 1 27.8 28. 5 28. 4 27.6 
Lotaltarmeares: 20 2s 40. 5 41.2 41.6 41.1 40.9 40.5 41.0 
Owneds=- 2 sabres) set Fi 40.5 40.9 41.5 40.8 40.8 40. 4 40.8 
@ashtirentedae =o eee Votes se se a3 aul ele eae |e te : 
Share rented == 2 =. 22S eee a ee ————— ——=—> 2 | erie | A sil 


DISTRIBUTION OF CROP ACREAGE 


The six-year average crop acreage per farm for the 100 farms was 
26 acres. The crop acreage was divided as follows: Bearing fruit 
18.4; nonbearing fruit, 5.9; corn, 1; hay, 0.2 of an acre; and other 
crops, 0.5 of an acre. (See Table 12.) Twenty-seven of the 100 
farms had some land in corn of which 17 farms had more than 1 acre, 
six farms had more than 5 acres, and two had more than 10 acres. 
Twenty-six growers had small patches of corn in their groves, but 
only in four instances did the amount equal 5 acres. Two-thirds 
of the growers having outside land in corn, also had corn inter- 
planted in young groves. Hay was almost exclusively made up 
of beggarweed cut in the grove. Five growers cut hay from land 
not in grove, but the acreage in those instances only twice exceeded 
1 acre in area. 


TaBLE 12.—Distribution of crop area on 100 farms, Polk County, Fla., 1917-1922 


: | Distribution of crop acreage per farm 
Fruit tree or crop | - | Average 
| 1917 1918 1919 1920 1921 1922 

: : i Acres Acres Acres Acres Acres Acres Acres 
Acres in bearing fruit__________- 14.4 15.9 18. 2 19. 6 20. 6 21.0 18. 4 
CGrapeiiilitees a eens 5.5 6. 4 6 8.6 | 8.6 8.8 7.6 
OEANIEeS 5 Ss es Mss a 7.9 8.4 9.5 9.9 Talat TISSE| 9.7 
Paugenineses =o =a) vee .8 a9 .9 .9 .9 9 .9 
Other fruits ses ee a2, 52 a2 Rf | eerie ed. |) SESS SS sue ae 

: i SS a SS SSS SSS S| 

Nonbearinge-so2 22a tai gus Xs ek 7.4 6.3 6. 2 Bad 53 5. 2 | 5.9 
Grapetruit. <i ee es 3.5 2.5 2.0 .4 43 3 | 1.5 
Oranges stl INIT Ft 3.8 3. 6 3.9 4.6 49 4.1 | 40 
WManPerines . e se BES ail a2 a3 a5 .8 8 | .4 
BAYe Saar eso Lee eee eae fae a a3 33° err | ee eee) Se ep) }| [eae Cap Rene 8 | 2 
Other crops.i fh Saas trier rs: 2.1 3.0 1.8 131 .6 Ti 1.6 
| 
(Rotall crops. 3353222 Pees 24.2 | 25. § 26. 4 26. 2 26. 7 26.9 | 26. 0 
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Table 13 shows that the caretaker farms, as a general rule, were 
smaller both in total farm acreage and acreage in grove than were the 


owner-operated farms. 


Another difference in the organization of the 


two types was the absence of crops other than fruit on the caretaker 


farms. 


Among the 13 largest farms of the owner-operated type, only 


3 had more than 25 acres of bearing fruit, and of these 3, 1 had 65.8 


acres, | had 78 acres, and 1 had 210 acres. 
farms had more than 30 acres of bearing fruit. 


acres and the other had 51.4 acres. 


Only 2 of the caretaker 
One of the 2 had 40.7 


TABLE 13.—Distribution of land on 100 citrus fruit farms in Polk County, Fla., 
classified by type of management and size of groves, average 1917-1922 


Average distribution of acreage on— 


Owner-operator farms 


Caretaker farms 


Item 
j All 
1 to 12 13 to 24 | 25 acres 1to6 7 to 12 13 acres farm 
acres acres and over acres acres and over 

Number | Number | Number | Number | Number | Number.| Number 
Groves reporting phe sya. ee: 13 12 13 12 36 14 100 
Farm area: 

Tillable land: 

Bearing fruit— Acres Acres Acres Acres Acres Acres Acres 
Grapefruit________-- 25 9.2 18.1 2.0 4.7 12.5 7.6 
Oranges! a aes 4.6 10. 2 35. 0 2. 6 4.7 9.3 9.7 
Tangerines._________ Fa) eal 2.4 5h .4 15, .9 
CO jrrj OS) eh aU 01 ile itm CT elu fii ik | lc ala 4 ee Beye Nl So, Nope See Sale toe ee 12 

Totals tess ae 8.6 20.5 5d: 5 4.7 9.8 23:3 18. 4 

Nonbearing fruit— 

Grapefriit=== 22s. .8 Lei, 5.3 a?) 6 1h U4) 
Orang eS asset ee 27 8.6 10. 2 Tl 1.6 4.3 4.0 
angeriness—- 2222s all .6 Lele oe oe eel ad .9 ge 

Motel: else es 4,2 10.9 15.8 13s 2.6 6.9 5.9 

Corn— 

BArstcchop eee = 3.4 .8 Se 4 soe ee A ea Se Eb 1.0 
Second-crop_—— == =~ wt .9 DESDE ar ae A Nie ele a .3 
Interplanted _--___-- wl 0 Tig) ape eee ar NIN erhsoeee to See 3 «2 

Hay— 

Mirsticropis_222)_ 22 eo .4 4G) | See ed ea Ve vie le oie 1,2 
Second (crops = 2.8 6.9 1 SS Se a ae Le so hee at 2.6 
Interplanted_______- : 1.0 250 OD eee es be ee ew ee at ele a aes 1.0 

PaStUre bse Ba lsu ree By il 17, 3.3 ial Ne I ik 3} 1.6 

Other crops— 

Birsticropsseesseeae 1.4 55) 2.0 oe) (ee eeean se Spee 2 25 
Second:crop-__-.—-- 9 .9 0 (at Peeper Sate ee ker Ca na «6 
Interplanted_______- 2.8 .8 1s aa eM Rad te ee [adie .4 

Total tillable___- 21.0 34. 8 80. 6 6.3 13.6 Biers 27.6 

Woo dlan Gia aie oe gh 7 6.3 26. 5 11s) IEG 18. 4 9.7 
IWiaSb@ seta pera ee 4.6 | 253 15.1 8 i Il 2.9 3.7 
Total farm area_.________- 39.3 43. 4 | 122. 2 8.1 Wi? 53. 0 41.0 


1 Average for 4 years. 


NUMBER OF TREES TO TEE ACRE 


One of the very important considerations in the organization of a 
grove lies in the number of trees to be planted per acre. 


A classifica- 


tion of groves by blocks according to the number of trees per acre is 
shown in Table 14. The space which the trees will occupy at maturity 
is often the gauge for the distances to be left between trees at the time 
of setting. Probably a majority of the groves planted in recent years 
have less than 70 trees per acre. Many of the older and thickly 
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planted groves present a rather unfavorable picture to-day with their 
dense umbrella-shaped tops excluding sunlight from the ground and 
lower limbs, thus preventing growth of cover crop and causing the 
lower limbs to die. } 

This condition is not universally an argument against thick plant- 
ing, for it is the result of faulty management. The large yields and 
net income from thickly-planted groves have often caused the grower 
to be reluctant to remove some of the trees. Many growers are now 
planting their trees in such a way that alternate trees may be removed 
when necessary, leaving the grove in a symmetrical and workable 
condition. It costs a little more in the beginning to buy the extra 
trees and there is some expense in removing them, but the additional 
returns for a period of 10 years from approximately 40 trees per acre 
above the normal number that can be cared for at maturity is a matter 
that merits serious consideration. The removed trees may be re- 
planted and, if properly done, will produce fruit again within a few 
years. 


TaBLe 14.—Distribution of groves of fruit trees by numbers of trees set per acre 


Groves classified by kind 


Number of trees per acre 
Grape- | Tanger- 


Total | Oranges ait AGS 


Number | Number | Number | Number 
29 31 12 


bOrandelesstpsa- 2 besame tt OE Ce RES > Gr rewe Fo ee ee es es 72 
SEO 1G Qe re raat ee ale he ae a ite Nee La dee es 8 tn Ae 54 20 25 9 
GTEC Ort 0 see sete eh ere eeia Aa 2 a RN Leet yt Pome ge 2 ot Boe SS 29 14 11 4 
(ONO Vie Doe Oe Sas lee aha eee AS Pace beg e Re ea alee eee ee ee 33 12 15 6 
STO: 9 0 ee cee, eh pay lp iare) Wee ons taken ee tee een aN 18 Ul 5 6 
ON CTO O Se stas a a cages ee nad Rae wore Peeks a EA 21 10 8 3 
AA DO) pal ge ee, SS oa ey a A a a eee St aie fene oe Rac emer 227 92 95 40 
‘Average number of trees per acre for all groves_________________ GAP a Sa oe Ih oe 


The average number of trees per acre on the 100 groves was 64. 
The lowest number of trees per acre in any grove was 32 and the 
highest number was 117. The evidence is not entirely conclusive but 
there is no reason to doubt that on the whole growers would profit by 
having a greater number than the average of 64 trees per acre while 
the trees are young. Apparently no more ground space is necessary 
than that needed for the tree to grow in, leaving sufficient light and 
room for cover crops and convenience of operation. It pays to use all 
space to the limit. In fact, there is a strong tendency for the yield 
per tree to be greater where the trees are set closer together. 


VARIETIES OF CITRUS FRUIT 


As important as the number of trees per acre are the varieties of 
the different kinds of fruit. No statement can be made with regard 
to grapefruit and tangerines, because the growers’ knowledge of these 
kinds of fruit was too indefinite to classify. In the case of 73 of the 
orange groves it was possible to determine rather definitely the 
varieties of oranges grown. Of a total of 52,036 trees, 30,125 were 
Valencia, 12,457 were Pineapple, 5,071 were seedlings, 1,140 were 
Parson Brown, 592 were Washington Navel, and 2,651 were made 
up of miscellaneous varieties. 


Oe Ae pane Rie Sat ieee met 2 en SR EOD! 5 Ne ert As LNT 5 Cte ee oe Am cl! AOI A el OL CIN om, NARS 
tern men ED Mt RATNER etn enna a a IF ee i < —— BF 
: mee ee ae a ee 4 


OE EM Fert w ELE EET BOYES CEES) EPG E RE REO. SE SS a ie et ti eS RS IE ee Ee SS CRISS SSS ile eee MR Ca ce oe ob i ce 
- . —— ee an - anes: » or ee 
5 aati : " ‘ — a - 
~ - . oe a nee 
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The importance of variety selection in orange trees is indicated in 
the six-year average prices received. Those growers that had more 
than 50 per cent of their orange settings in Valencias averaged net to 
the grower on the tree, $3.01 per box; those having less than 50 per 
cent of their orange settings in Valencias averaged $2.53 per box on 
the tree. (These prices are net to the grower with harvesting, pack- 
ing, marketing, and all other costs deducted except the cost of pro- 
duction. The prices are the weighted average price.) 

On the other hand the Valencia trees produced 1.96 boxes per tree 
whereas the trees of the other varieties, principally Pineapple, pro- 
duced 2.57 boxes per tree. On a tree basis, therefore, the income 
from Pineapples was greater than from Valencias. The principal 
purpose of having more than one variety of fruit, however, is to guard 
against low prices which might occur during a part of the season. 


MACHINERY AND EQUIPMENT 


The machinery and equipment necessary to operate a grove farm 
is small in amount and simple in character. For most farms a wagon, 
plow, harrow, and sprayer with a few pruning hooks and shears is 
about the extent of actual needs. Table 15 gives the number of 
farms reporting different kinds of equipment and the number of 
implements per farm reporting. Not all the farm operators owned 
mowers and sprayers. In some groves weeds were not cut but were 
dragged down with the harrow and then plowed under. Many 
erowers hire the spraying done by neighbors and especially was this 
true among those who had small groves. Only four growers possessed 
tractors at the conclusion of the study in 1922. Of the four, three 
used them to supplement animal power in cultivating and one used 
tractor power entirely in cultivating. 


WORK STOCK 


Thirty-seven of the 100 farmers kept work stock. The total 
number for the 37 was 74 head, of which 16 were horses and 58 were 
mules. The average number of work stock per grove was 2 head, but 
the actual count was as follows: 17 groves had 1 head each, 14 groves 
had 2 each, 2 groves had 3 each, 3 groves had 4 each, and 1 grove had 
10 head of work stock. 


TaBLe 15.—Implements used by Polk County cttrus-fruit growers and the number 
of groves of the 100 studied that possessed such as regular equipment, 1917-1922 


Farms Average Farms | Average 

Kinds of machinery report- | per farm || Kinds of machinery report- | per farm 

ing reporting || ing reporting 

Number | Number Number | Number 
1-horse wagon_---________-_-__ 39 12 05>||eRlanet Juniors 21s] 2 = 33 1.18 
Pleasure wagon ___----________ 28 atta Gasoline engines". es 12 i388? 
Heavy Wagons. ea anene es 17 1.24 || Fertilizer distributer _________| 5 1.00 
AhOrse plow 222-26 eae 43 2.51 || Mowing machine.____________ 24 12H 
2-HOTse PlOW ete rae 16 1 Oe || Can eprriill es eese See rt 2 1.00 
IXCMCINATTOW. 2a. 2 eteseete Sees 48 P56 uO anenyatess 22s ose Eee se 2 1.00 
IDiskah arrow 222s ee 14 TAS aS Prayers ssa see | 18 1. 94 
Stalke cutters 2. ere 1 1.00 || Manure spreader_____________| 1 1.00 
Plow stock and sweeps------__ 13 12545 pELAYaDRCSS estes eee eee Se 1 1.00 
j-horse cultivator _____________ 9 TSO" | een CLO Tees a eels De 4 1.00 


ECONOMIC ASPECTS OF CITRUS-FRUIT GROWING IN FLORIDA oa | 
~ CAPITALIZATION OF FRUIT FARMS 


“Capitalization” as used here refers to the inventory value of real 
estate, livestock, machinery and equipment, feed and supplies, and 
average amount of cash kept on hand for operating the business. It 


would be difficult to find an agricultural community with such ranges © 


in total capitalization as are found among the citrus groves of Polk 
County, Fla. The capitalization ranged from $4,645 for a 3.5-acre 
grove to $345,760 for a 210-acre grove. The six-year (1917-1922) 
average capitalization per grove for the 100 groves was $31,542, of 
which $29,889 was in real estate and $1,653 was in livestock, machin- 
ery, irrigation equipment, fecepand supplies, and cash. (Table 16.) 

The capitalization per grove doubled in amount during the period of 
this study. This increase was due primarily to two factors: (1) The 
increase in the acreage of bearing fruit, and (2) the increase in the 
market value per acre of bearing grove. This increase in market value 
was caused by exceptionally good fruit prices. The acreage per 
grove increased from 14.4 acres to 21, and the value per acre from 
$1,455 in 1917 to $1,989 in 1922. Increases took place in the other 
elements also, particularly in dwellings, other buildings, machinery 
and cash. The capitalization varies with the size of the grove, type 
of management, producing capacity and location. An endeavor was 
made to value the grove as a producing plant and, so far as possible, 
to eliminate that part of the value caused by external influences, such 
as desirable residential location near one of the many beautiful lakes 
or near one of the many small cities. 


TaBLe 16.—Capitalization of 100 citrus-fruit farms, Polk County, Fla., 1917-1922 


Value per farm 


Item 
1917 1918 1919 1920 1921 | 1922 Average 


Dollars | Dollars | Dollars | Dollars Dollars | Dollars Dollars 
Total capitalization_____-_- 20,656 | 21,702 28,698 | 35, 906 40, 512 41, 776 31, 542 


Pasar de Ses ee ee) Vay 18,814 | 25,300 | 31,885 | 36,133 | 37,334 27, 904 
BU) We Vind se ae 1, 167 1, 194 1, 298 | 1, 548 1, 775 1, 868 1, 475 
Other butldings === ts 43s 429 421 484 53& 585 606. 510 

Total real estate__________ 19, 553 20, 429 27, 082 33, 968 38, 493 39, 808 29, 889 
Tsivestocke> = fee ee 293 299 204 277 267 246 243 
Wiachinenyasse = sets 52h ees 114 4 121 156 243 362 369 228 
Irrigation equipment__-_-_-______- 14] | 140 139 137 139 139 139 
Feed and supplies______________ 55 68 98 46 44 41 59 
\ Ob tsl dene ee Satie 5 om ae ee ae | 570 722 999 1, 235 1, 207 1, 173 984 

otalzobnere sess ee) 1, 103 1, 273 1, 616 1, 938 2,019 1, 968 1, 653 

Per cent | Per cent | Per cent | Per cent | Per cent | Per cent | Per cent 
Riga eae es ee ee Pe ee 87.0 | 86. 7 88. 2 88. 8 89. 2 89. 4 88.5 
SD Welling ee ee 5.6 | Bits 4.5 4.3 4.4 4.5 4.7 
@thereburldingse— 2 sees 2A 1.9 | fe, 1S 1.4 1.4 16 

Total real estate__________ 94. 7 94. 1 94, 4 94. 6 | 95.0 95.3 | 94.8 
SEIW-ESLOCK= ato eee ileal 10 .8 .8 nL: 6 .8 
Mich ineny<2 tees Fe eee .6 .6 “ti Sif .9 .9 she 
Irrigation equipment___________ Sil Sif 58 4 ag .3 .4 
Feed and supplies_____________- 29 aS S33 Sal sey eal .2 
CaSMe a ot A ee oe | 227, 3:3 Sad 3. 4 3.0 | 2.8 | Soe 

Totalothers: )- 25a x | 5.3 | 5.9 | 56 54 5.0 | 47 5.2 


easensees mane <EERe a 
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In the owner-operator group of groves the total capitalization 


varied from $19,841 for those groves having between 1 and 12 acres — 


to $88,123 for those groves having more than 25 acres of bearing 
erove. (Table 17.) The caretaker groves, on the average, were 
smaller in size than the owner-operator classes and as a consequence 
they appear in different classifications as to size. For the smallest 
groves in the caretaker class, from 1 to 6 acres, the average total 
capitalization per grove averaged $10,371 and for those groves having 
over 13 acres in bearing grove the average capitalization was $38,570. 
Sumilar sized groves in the owner-operator type of organization were 
capitalized slightly higher because more buildings, work stock, ma- 
chinery and equipment, and feed and supplies were on these farms. 


TaBLE 17.—Summary of capitalization per grove, by size and by type of manage- 
ment, for 100 groves in Polk County, Fla., average 1917-1922 


—— 


Owner-operator groves Caretaker groves ! 
Average 
Item all 
Ms groves 1 to 12 13 to 24 | 25 acres 1 to 6 7 to 12 | 13 acres 
acres acres and over} acres acres and over 
Groveswteponting == ee 100 13 12 13 Wy || 36 14 
Dollars | Dollars | Dollars | Dollars | Dollars { Dollars | Dollars 
Total capitalization_.__-_-_____- 31, 542 19, 841 38, 721 88, 123 10, 371 17, 265 38, 570 
Guanes Se ebay Soe Nee Ft 27, 904 15, 759 34, 042 78, 477 8, 959 15, 482 35, 140 
ND Wye lin GS) aes eines aces ao aglne 1, 475 2, 220 1, 678 2, 342 958 1, 091 1, 227 
Other buildings=- 222 a5 es 510 427 710 1, 823 130 183 370 
Total real estate_______-__ 29, 889 18, 406 36, 430 82, 642 10, 047 16, 756 36, 737 
WeivieSsbOCKs 22s. ek eure ae 243 481 426 852 18 23 60 
IVPaChINeGRYy Aha he eee et ee ae 228 310 374 878 6 33 111 
Irrigation equipment__________- 139 38 167 479 47 3 323 
Feed and supplies_____________- 59 109 108 218 1 5 8 
ENS dV pel i Baar BS Eee ee eS 984 | 496 1, 216 3, 054 252 445 1-88! 
Botali others. ee 15653 4} 1, 435 2, 291 5, 481 324 509 1, 833 


1 Of those indicated as caretaker groves work stock was kept on three and several had dwellings for the 
caretaker and his family. When the caretaker lived on the place he usually kept chickens and often a 
cow or two. 


The productivity of a grove had much to do with its stated value; 
that is, if the yield per acre was high the value per acre was usually 
correspondingly high. Since the yield per acre was in close relation- 
ship to the number of trees per acre and the age of the trees, the 
actual physical accessories to the land—more trees and larger trees— 
had much to do with the variation in the value per acre of grove 
property on different farms. ‘Typical examples of the variation in 
acre values may be cited as follows: A grove with a yield of 170 
boxes of fruit per acre was valued at $1,984 per acre, whereas another 
erove with a yield of 426 boxes per acre was valued at $3,479 per 
acre. 

An important item of capitalization is the average cash on hand 
necessary to operate the grove. Many growers have found them- 
selves in serious difficulties because this important matter was not 
fully realized. It cost on the average $148 in cash per acre to operate 
a eTrove a year, an amount which had to be used and therefore had 
to be in hand or available at the start of the year’s work. There is 
small opportunity to reduce the cost on a grove without bringing 
great injury to it. Fertilizer must be applied, crop or no crop, and 
the usual cultural work must be performed. As these two items 
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form a very large part of the cost, it is apparent that the amount of 
capital carried in cash can not be reduced to any appreciable extent. 


GROVE OPERATIONS AND PRACTICES 


The various grove operations follow regular cycles which are estab- 


lished by the alternating dry and wet seasons and by the demands of 
the trees in their various stages of fruiting. During the rainy season 
very little cultural work is done and cover crops, usually a volunteer 
growth of beggarweed, are allowed to grow. In most cases the 
weeds are mowed or dragged down and plowed under or are plowed 
under without any previous destruction (fig. 3). 

Following the fall plowing and harrowing, the trees are given an 
application of fertilizer. After the fall fertilizing, it is customary to 
let the soil rest until the second application of fertilizer in February. 
The spring application of fertilizer is followed with rather constant 
harrowing until June when, after the third application of fertilizer, 
the grove is laid by with a harrowing for the rainy season. Most of 
the growers hoe around their trees twice a year, once in the early fall 
and again in the early part of the summer. 

Other principal operations are pruning, hauling brush, and spraying. 
Most of the growers prune and remove brush in the winter and spring 
but many do summer pruning. The date of pruning is controlled in 
a measure by the varieties of fruit. If the trees are pruned properly 
when young there is little to be done when they reach maturity, except 
to keep outdead anddiseased wood. Circumstancesalter thespraying 
schedule to such an extent that it is next to impossible, except within 
periods of considerable latitude in time, to state a definite schedule. 
Probably most of the spraying comes in March, May, June, and Sep- 
tember. Thus, although the care of the grove requires only a part of 
the total number of working days in a year, it is necessary to do 
some work in practically every month. 


Disking is a practice used by only a few growers, and is usually. 


done in the fall, although a few disk in the spring in place of the other 
types of harrowing. Banking is another operation not frequently 
practiced, in the groves studied, because most of the bearing trees 
‘were beyond the age when such precautions were thought necessary 
to prevent frost damage. 

The methods of caring for groves on the 100 farms studied in Polk 
County did not differ greatly. The operations and equipment were 
practically standardized but there was great variation of intensity 
in the different practices among the growers; for example, the num- 
ber of harrowings per grove per year ranged from 2 to 18, with an 
average of about 9 for all farms. 

Some of the growers harrowed more in 1922 than was their usual 
custom because of the drought that year. In Table 18 are shown 
the operations typical on 100 groves in Polk County for the season of 
1922. ‘The average results of the various operations on a large num- 
ber of groves give a clear idea of the amount of labor put on most 
groves In this district. On the average, the actual year’s work in a 
grove of 20 acres required 182 days of man labor and 108 days of 
horse labor. A great many of the grove owners practiced profes- 
sions elsewhere and did no actual manual labor in their groves but 
hired their work done and thereby provided work for caretakers and 
growers whose time was not fully occupied in their own groves. 
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TaBLE 18.—Labor practices, by operations, on 100 groves in Polk County, Fla., 
averages for those performing operations in 1922 


Average crew Total days per | Percent- 
: Times Acres ope age of 

Operations e farmers 

over per day reporting 
Man Horse Man Horse use 

; Number | Number | Number | Number | Number | Number | Per cent 

Plowing yee poh hae eye © 88 Po 1.0 1.1 1.2 1.6 0.7 0. 9 
ETATEO Wii Goes eee A sen 1.0 1.8 9.8 6. 4 iene 2.4 100 
Applying fertilizer___.__-__-.2.- 2.6 lee 2.7 11.4 ah 4 98 
IPM Be ee Sate See ee ee a Tee Lp Lae ee pe 1.0 .3 Pip) 9 Reva ate ty Ah ee 99 
1B ieyodbualee | oyquolsee eos Se Paes 12 ere 1.0 2.8 5 5 99 
EOeIn pe ERs ot tae SE ENE TOG Eee est 1.6 1.1 NAY. pl ata ee 2 100 
SPLa yi e ess Stee ee as 2.6 2.2 4.1 eal 1.4 1.3 93 
VEO Wir it Ue Ne an 1.0 1.9 1.3 6.2 72 13 50 


Fic. 4.—Fertilizer is. applied two or three times a year to the bearing trees. The distributing is 
done by hand, making it easy to vary the rate of application according to the condition and the 
quantity of fruit set on the individual trees 


The trees with better than normal yields received dn application 
of fertilizer greater by about 10 pounds than the average application 
for all trees. The grower applies fertilizer with a view to the effect 
on the general condition of the tree (fig. 4). An overdose of fer- 
tilizer makes a tree sick. Therefore, from the standpoint of intensive 
use of fertilizer the growers on this particular type of soil are not 
guided by diminishing returns so much as by judicious increases in 
the use of fertilizer in order not to reach that point where an addi- 
tional quantity of fertilizer will create an unhealthy condition of the 
tree. For trees above 10 years in age, in good condition, 50 pounds 
of fertilizer per tree of a 3-8-8 (nitrogen-phosphoric acid- potash) 
mix was regarded on the average by the more successful growers to 
be about the right quantity to use. 
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The average quantity of fertilizer used per tree per year on bear- 
ing groves was influenced very little by the age of the tree or the 
variety of fruit. In Tables 19, 20, and 21, summaries of fertilizer 
applications per tree are given for the different ages of fruit by va- 
rieties. Grapefruit averaged a pound more fertilizer per tree than 
oranges, and tangerines averaged 6 pounds more per tree than oranges. 
There is little evidence that there was any strict practice among the 
growers as to the quantity of fertilizer best suited to the needs of 
trees at various ages. With respect to the use of fertilizer and yields, 
the evidence shows that higher-than-average yields are associated 
with a higher-than-average application of fertilizer per tree. It was 
not uncommon for growers to adjust somewhat the rates of-applica- 
tion in the February and June fertilizings to the prospects of the 
crop in their groves. 

The individual trees, in a grove with trees of the same age and of 
the same variety of fruit, vary considerably in physical condition 
and fruit-carrying ability and the intelligent grower adjusts the quan- 
tity of fertilizer for each tree according to the needs of the individual 
tree. 


TABLE 19.—Distribution of bearing orange groves by age groups with quantity of 
fertilizer used per tree annually, and yield per tree; average 1917-1922, Polk 
County, Fla. 


| | | ai | 
Aver- | Ferti- | ~: | Age groups classified Ferti- | <-: 
2 Yield | : . Yield 
age | lizer | | by pounds of ferti- lizer 
Age classes age of Trees Groves per | ee | lizer per tree per | Groves per pe 
trees tree | | annum tree 


; | | 
Years Number Number Pounds Bozes 


| 
| Number Pounds\ Bores 


| Lessthan20pounds--| 4, 14} 287 

| 21 to 30 pounds___-____ 11 | 26 1. 88 

All classes _______ 15 | 57, 592 92 42 |} 2.27 |431 to 40 pounds__-_-____ 29 | 36 2. 00 
41 to 50 pounds_-_-_-____ 30 45 Ve 2558 

Over 50 pounds______- 18 | 59 3.57 

Less than 20 pounds__| 1 18| 1.05 

_ |}21 to 30 pounds------- 1 | 23! 3.81 

26 yearsand over_| 28] 2,040 6 44 | 2.89 431 to 40 pounds_______ 1 40 3.31 
||41 to 50 pounds_______ 1| 45| 239 

Over 50 pounds- -__--- | 2 | 68 3. 56 

Less than 20 pounds-__|________ ee eS 

||21 to 30 pounds________ 3 | 25 1.83 

21 to 25 years____| 23 | 10,605 15 Ae 220625316040 = ee a 3 | 37 3. 01 
'141 to 50 pounds__-_____ 7 46 2. 66 

Over 50 pounds_--_-____ 2 68 4.60 

‘Bess:than-20 pounds —|2=:-.=__[. 2 = eee 

21 to 30 pounds-__--_-_-_-- 3 26 . 84 

16 to 20 years___- 18 | 7, 755 15 48 | 2.68 |431 to 40 pounds__-____- 2 37 3. 88 
41 to 50 pounds__--_-_-__} 6 7 2. 68 

Over 50 pounds- --__--- 4 7 3. 44 

Less than 20 pounds- -| 3 13 2.31 

21to30pounds__...| 2 a7} 1.64 

11 to 15 years____ 13 | 28, 200 30 40 | 2.17 |431 to 40 pounds__-____- 12 36 2. 03 
41 to 50 pounds_-_-_-___- 6 45 2. 59 

Over 50 pounds_____-- 7 58 3. 49 

Less than 20 pounds -|_ =. 23. -}_- 2 eee 

21 to 30 pounds_______- 2 27 1. 53 

6 to 10 years_____ 8 | 8,996 26 40 | 1.69 /431 to 40 pounds-_-_-----) 11 35 1.08 
41 to 50 pounds_--___-- 10 = 2. 22 

Over 50 pounds_-_-_-_-_- 3 53 1. 67 


| 
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TaBLE 20.—Distribution of bearing grapefruit groves by age groups with quantity 
of fertilizer used per tree annually and yield per tree; average 1917-1922, Polk 
County, Fla. 


Aver- Herts Yield Age eroups. classified outs Yield 
age izer y pounds of ferti- izer 
Age classes age of Trees | Groves per per lizer per tree per Groves per per 
trees tree annum tree Hey 

Years| Number| Number| Pounds) Bozes Number|Pounds| Bozes 

Less than 20 pounds_- 4 14 4. 03 

21 to 30 pounds---__-__- 9 26 2. 76 
All classes .-_--- 15 | 44, 745 95 43 | 3.06 |431 to 40 pounds__-_-___- 29 36 2. 40 
41 to 50 pounds___-__- = 33 45 3. 16 

Over 50 pounds______- 20 63 3. 79 

| Less than 20 pounds_ -_ 1 18 252 
21 to 30 pounds---_-_--- 2 25 4, 32 
21 and over-_----- 24 | 2,970 18 44 | 3.07 |;31 to 40 pounds- --_-___-_ 4 38 2.16 
41 to 50 pounds__-_-_-_-_-- Uf 46 3. 06 

Over 50 pounds-_-__-___- 4 62 3. 72 

Less than 20 pounds--_|--______|__._-_._]-_____- 
21 to 30 pounds- __-_---_ 2 26 2. 26 
16 to 20 years---- 18 | 5,355 15 50} 3.44 |431 to 40 pounds__-_-_-__- 2 37 4. 65 
41 to 50 pounds--_-__-__- 6 46 3. 80 
Over 50 pounds-__-___-- 15) 70 3.10 
Less than 20 pounds_-_ 2 10 3. 97 
21 to 30 pounds_______- 2 27 3. 38 
11 to 15 years___-| 13 | 22,876 38 42 | 3.18 |431 to 40 pounds_______- 15 36 2. 48 
41 to 50 pounds________ 12 46 3. 14 
Over 50 pounds-_-__-_-_-_- 7 64 4, 27 
Less than 20 pounds_-_ 1 18 4. 45 
21 to 30 pounds_ -_-_-___- 3 27 2. 03 
‘7 to 10 years-___-_ 9 | 12,600 24 39 | 2.69 |431 to 40 pounds_______- 8 34 1. 74 
41 to 50 pounds_-_-_-__-- 8 44 2. 93 
Over 50 pounds--_-___-- 4 54 3. 44 


TaBLE 21.—Distribution of bearing tangerine groves by age groups with quantity 
of fertilizer used per tree annually and yield per tree; average 1917-1922, Polk 
County, Fla. : 


Aver- ver Yield ae groups dlasiied pene Yield 
age izer y pounds of ferti- izer 

Age classes age of Trees | Groves per per lizer per tree per Groves per pet 

trees tree annum tree Ae 
Years| Number| Number| Pounds| Boxes Number| Pounds| Boxes 
Less than 30 pounds-_- i 19 0. 98 
31 to 40 pounds__-____- 6 37 1. 95 
All classes._.---- 16 | 5,960 40 48 | 2.53 |,41 to 50 pounds_______- 15 46 2. 85 
51 to 60 pounds___-___-- 7 54 3. 25 
Over 60 pounds- ___--- 7 Ui 2. 88 
Less than 30 pounds-_-_ 2 22 . 64 
31'to!40 poundss Sea 2 See ee ay ee 
21 yearsandover_| 25] 2,968 14 51} 2.99 |441 to 50 pounds-_-_-_-_-_-_- 5 47 3. 11 
51 te 60 pounds___-_-_-- 3 52 3. 44 
Over 60 pounds-_-____- 4 68 | ~2.93 
Tess)than, 30;pounds 22/22. sete sae aes | Poon 
31 to 40 pounds-_-_--___- 1 33 1.80 
16 to 20 years-_--- 18 364 4 57 1 2.46 |441 to 50 pounds______-_ 2 44 3. 08 
D1 tO: 60 poUndS2 eis | 29.8 Skee | Pees ee eae 
Over 60 pounds--___-_- 1 107 1. 68 
Less than 30 pounds_-_ 1 3 1.79 
31 to 40 pounds________ 3 38 1.99 
11 to 15 years_-__- 13 | 2,008 8 43 | 2.07 |+41 to 50 pounds- _-_-__-_- 1- 48 1. 60 
51 to 60 pounds-___-___- 2, 58 2000 
Over 60 pounds--___-___ 1 64 3.77 
Less than 30 pounds_-_ 2 23 1. 36 
31 to 40 pounds---_-__-- 2 37 . 88 
10 ‘years and 8 602 14 46 | 1.84 |441 to 50 pounds-_=+-____- 7 45 1. 93 
under. 51 to 60 pounds_______- 2 55 2. 03 
Over 60 pounds--_-_--_-_- 1 96 2. 65 


The analyses of the fertilizer used in 76 groves in 1922 was obtained. 
A majority of the 76 groves were fertilized three times each year, 
but of this number eight growers made no spring application, four 
no summer application, and seven no fall application. 

There was considerable difference of opinion among growers as to 
the grade of fertilizer to use for the best results. The soil and con- 
dition of the trees had much to do with the choice, but a large part 
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of the variation was due to the difficulty of determining what was 
best. There was no difference in the fertilizer analysis because of the 
kind of fruit, the growers using the same kind for oranges, grapefruit, 
and tangerines. ‘Table 22 shows a distribution of the orange groves 
according to the percentage of the various elements of the mixtures 
used in the spring, summer, and fall applications. 

The variation in the percentage of the nitrogen and phosphoric 
acid materials was not so great as the variation in the percentage 
of potash used. There was a tendency to use more nitrogen in the 
spring than in the summer and fall applications; 3 to 4 per cent of 
nitrogen was used in the spring, whereas in the other two applications 
the majority of the growers used 3 per cent of nitrogen. Most of 
the growers used from 6 to 8 per cent of phosphoric acid in the mix- 
tures for all applications. There was considerable difference in the 
percentage of potash used in the mixtures. The most common 
amounts used were: Spring, 5 per cent; summer, 5 per cent; and fall, 
10 per cent. The tendency was toward a gradual increase as the 
season advanced. 


TABLE 22.—Number of growers using various percentages of nitrogen, phosphoric 
acid, and potash for spring, summer, and winter fertilizing, in 1922 


Nitrogen Phosphoric acid Potash 
. x pees! 
easou usua 
: Total Total Total 
analysis petcent: growers Reroute growers perieat growérs 
8 using 8 using 8 using 
Per cent | Number | Per cent | Number | Per cent | Number 
STN a ea Eee SE 2-8-5 2 1 3 1 2 i 
3 32 4 1 3 17 
4 28 5 1 4 2 
5 4 6 12 5 21 
6 3 7 5 6 8) 
eae eee So ee 8 45 7 3 
eps tle es |S ha 9 2 8 8 
eae ie ey a a ae 15 Bi 10 7 
SUMIN Ors eet ee ye 3-8-5 2 4 3 1 3 6 
2 4 4 2 4 1 
3 50 5 1 5 21 
4 14 6 20 6 13 
6 4 7 2 7 3 
are pean let 8 44 8 17 
SRE Se Se eae ee aes 9 1 10 11 
Nefrol fae tl ee OS Siete 15 If | aA Bed | NSP 2S 
Wallis corey i a Se eee eh 3-8-10 oD) 1 3 if 2 il 
2 9 4 2 3 3 
3 45 5 2 4 2 
4 10 6 17 5 15 
5 1 7 5 6 5 
6 1 8 42 7 6 
a ee LR aE (ee ae reel Pe roe 8 16 
sie ntinkceuee arate [pies Bloc were ne oe | oon 10 20 
fae Sa pees oe eeemed (ieee Yee ape Sie [ee Weer ee 12 1 


The quantity of spray material used per tree varies as much if 
not more than the quantity of fertilizer used per tree. The ill effects 
of too little fertilizer as compared with the use of too little spray is 
perhaps more apparent to the casual observer because of radical 
change in the appearance of the foliage where plant food is deficient; 
but viewed with respect to the yield and quality of the fruit, the 
information obtained seems to indicate that spraying is quite as 
important as fertilizing. 

Information relative to the analysis of the sprays used was not ob- 
tained in all cases. It was believed, however, that the sprays used 
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by most of the growers did not vary so much in analysis or in quality 
of material as in the quantity used and number of sprayings. Con- 
sequently, it was believed that value of material used represented a 
method of measurement which reflected rather accurately, on the 
whole, the quantity used. Using the value of spray material per 
tree, there was a range in the six-year average amount used per tree 
in 90 orange groves (Table 23) of from 2 mills to 25 cents, with a 
majority using from 4 to 15 cents worth of material per tree, annually. 


TABLE 23.—Distribution of bearing groves and acreage of bearing trees, by cost of 
spray material per tree ; 


Oranges Grapefruit Tangerines 
Cost per tree of spray material 
Groves Acres Groves Acres Groves Acres 


f Number | Number | Number | Number | Number | Number 
6:cents.and dessa Fok ae ee 38 502 38 277 14 45 


PALO 241 COMES SS hee ee Or ee ieee Ee ee gaa 33 218 35 172 16 30 
I HICeNTS ANGsOV. Cr). ea hae 19 122 20 120 10 10 
TRO Gale ae Se ee ea cece 90 842 93 569 40 85 


Fic. 5.—Spraying is necessary in the growing of thrifty citrus-fruit trees and in the production of 
clean, bright fruit. The most common enemies to be fought in the groves studied were white 
fly, scab, rust mite, thrips, red spider, and melanose 

It was difficult to determine the net effect of the quantity of spray 

material used on yields and price of fruit, because of the variations in 
age and kinds of fruit, quantity of fertilizer used, kind of soil, and 
other factors. A study of the data indicates, however, that the 
growers who sprayed thoroughly had higher yields than the average 
and that cleaner fruit reflected a better price (fig. 5). In 1922, the 
average quantities of concentrated spray materials used per acre 
per annum were, lime-sulphur, 13.8 gallons, and oil emulsion, 6.6 
gallons. 


| 
| 
| 
| 
: 
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COST OF PRODUCTION OF CITRUS FRUIT 


Good management is reflected in the methods and practices of 
those whose profits over a period of years are satisfactory. The 
grower who hopes for success must know the details concerning his 
‘business, especially the factors affecting his profits. These factors 
are many and are constantly increasing, and the grower must do 
much testing to discern whether or not he is continuing along profita- 
ble lines. Much of this testing may be done with the aid of the cost- 
of-production data. Every grower should know at the outset that 
to be successful he must produce as cheaply as possible and still 
maintain a high yield of good variety and good quality fruit. 

The methods of analysis used in this bulletin were considered the 
most practical way of getting the important information. The 
cost system here used represents a minimum of effort in gathering 
and preparation and offers a maximum of useful information. The 
charges for picking, hauling, and packing the fruit are borne by the 
buyer and not included in production costs. 


Fic. 6—Fruit is harvested by the purchaser (a growers’ association or a private buyer). The 
grower is thus relieved of the problem of harvesting and marketing his fruit and the price he 
receives is net price on the tree 


The costs were divided into two main groups, cash and noncash. 
In the cash cost group are placed all actual cash expenditures for the 
year and in the noncash group are those items of depreciation, value 
of grower’s and the grower’s family labor, and interest on capitaliza- 
tion (Table 24). In arriving at the net cost of producing fruit, the 
cost of caring for young groves and receipts from sources other than 
fruit were deducted from the total cost of operating the farm. The 
first deduction shown in Table 24 is the cost of caring for young 
groves. This figure represents that part of the total expenditures 
for labor and materials put on the young grove the value of which 
remains on the place in the form of added capital. The value of the 
young grove was deducted from the total capitalization and interest 
was figured at 8 per cent on the remainder. The other deductions 
made were for receipts from other crops and for outside labor per- 
formed by the operator. 


ee ee eo 


cma wena 


Abeeiemene = 


Tidal RA IRC ht kB All del Ba 
TLS danas Den th sstinctiriaa De wh — ne 
a Fah Rae ea | A Nelda pig mo htt sg 

ae es O—— _ —— - 
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TABLE 24.—Summary of costs per farm for 100 groves, Polk County, Fla., 1917-1922 


Items of cost 


Cash costs: 


Spray material 
Waxes: and insurances tes =) aoe 
Repairs— 

Bull Gim os ae ee Ss Fa 

NMachinery:s 3252838 22 oa ee ise Pee 

ences ba) aie ie aie Se 
Feed, horseshoeing, and veterinary ---_---- 
Hurelandsoils S42 soe ok Se eee 
IATICOMOL Earl USCh aes See se ee ee 
Miscellaneous 2-202 2 tr see ae ee eS 


Cost per farm 


1917 1918 1919 1920 1921 


1922 | Aver- 


Dollars | Dollars Dollars Dollars | Dollars | Dollars | Dollars 
1 


MNotalucashicosts= tenes ee 


Noncash costs: 
Reserves for depreciation— 
SUL GIN SES eee SR eee ae es ee 
QUI INO Gale ae eal ae 
Operator's labor =soese2 = 2a SS eee 
amily) abons a= see see ee sue 2 oes 


Total noncashecos [Sao sa ewe 

Total COStS see Se Sas a ae 
Credit deductions: 

@are of young eToves] 22> s22en eee See 


Receipts from other crops_____------------ 
Mascellancouss= 2" 282" 6 ae 


MotaleGeduchionS# = ses a 


Net cost, without interest____________--------- 
Interest on capitalization, 8 per cent_______-___ 
Net costs per grove (with interest)_-__.______- 
Net cost per acre, all fruit: 

Wathanberest =e 2-2 ee 


SACLE Eryn G5 a Sai ea ea SE ee aD 
(OAM S 2 ee eee 


Net cost per box: 
Oranges; withiinterest= oe 
Oranges, without interest_________-______- 
Grapefruit, with interest___.______----_--- 
Grapefruit, without interest___-_--..-----_- 


442 561 1, 027 1, 085 , 032 821 

641 994} 1, As 1, 730 rf 512 | 1,428 1, 277 

39 52 91 110 118 130 90 

90 151 197 241 277 298 209 

28 27 29 30 30 30 29 

12 12 14 21 16 21 16 

7 8 9 9 9 10 9 

111 140 162 187 157 141 150 

E5 9 9 18 17 27 14 

7 12 22 61 66 71 40 

18 25 34 46 57 67 41 

1, 400 1, 991 2, 705 3, 480 3, 344 3, 255 2, 696 

58 57 62 71 80 86 69 

22 25 36 65 67 69 47 

364 380 529 558 531 509 | 479 

if 9 20 5 16 18 12 

451 471 647 699 694 682 607 

1,851 | 2,462 |} 3,352 | 4,179 | 4,038 | 3,937 3, 303 

286 243 200 177 134 168 201 

136 85 533 64 27 32 66 

121 157 130 103 64 26 100 

543 485 383 344 225 226 367 

1,308 | 1,977 | 2,969 | 3,885] 3,813] 3,711 2, 935 

1, 447 1, 561 2, 143 2, 736 3, 124 3, 214 2, 371 

PETS | Bi BStsy Lay IT ORG AL 6,937 | 6,925 5, 306 

191 222 281 335 337 330 288 

91 124 163 196 185 177 160 

= SSS 
Bores | Boxes | Boxes | Boxes | Boxes | Bozes | Bozes 

114 138 171 224 164 185 166 

109 134 184 194 142 146 152 

120 145 155 259 181 234 182 

Dollars | Dollars | Dollars | Dollars | Dollars | Dollars | Dollars 

IE 70s) 1. 66 1 GB} 1. 73 2. 73 2. 26 1.89 

. 84 . 93 . 89 1.01 1.30 1, 21 1.05 

1. 59 52 1.81 1, 29 1. 86 1. 41 1. 58 

. 76 . 86 1.08 . 76 1. 02 . 76 . 88 


The costs for a great many of the groves are distributed over 


different kinds of fruit. 


That is, many of the growers had oranges, 


grapefruit, and tangerines interplanted for which it would be prac- 


tically impossible to get .separate costs. 


But since the average 


practice of all the growers in cultivating, spraying, and fertilizing 
showed little variation in costs and in quantities, the groves have 
been given the same weight per acre regardless of kind of fruit, the 
cost per box then being obtained by dividing the acre cost respec- 
tively by the per acre yields of the different kinds of fruit. | 

The cost per acre of producing citrus fruit in Polk County increased 
from $191 in 1917 to $337 in 1921 and then decreased to $330 in 


1922. 
or 73 per cent. 


The cost per acre over the six-year period has advanced $139 
The items most important in the cause of the increase’ 
in the cost per acre were: Fertilizer the cost of which went from $44.51 


per acre in 1917 to $68 in 1922; labor, the cash cost of which went 


ECONOMIC ASPECTS OF CITRUS-FRUIT GROWING IN FLORIDA 3] 


from $30.69 in 1917 to $49.14 in 1922; and interest on capitalization 
which rose from $100.48 in 1917 to $153.05 per acre in 1922. Other 
items show even a higher percentage of change over the period, but the 
absolute amount of the change caused by the advance in these other 


cost factors was inconsiderable (Table 25).. A detailed list of operat- 


ing expenses of the fruit farms is shown in Table 25. 


Fic. 7.—Grading and packing of fruit in large community packing houses tends to a more uniform 
grade and pack. Most of the fruit grown on the farms studied was sold through the branches of 
the Florida Citrus Growers’ Association 


TaBLEe 25.—Distribution of expenses on 100 citrus-fruit farms, Polk County, Fla., 
1917-1922 


Per farm— 


Items of expense 
1917 1918 1919 1920 1921 1922 |Average 


ARO EINZ ORs: SN Ss ee 2 a a 641 994 | 1,355 1, 405 1, 267 
VOR Mare ADORE ee ea ree hE Ree 138 155 246 567 384 
ixtraslaborie se. chore oot eR a een eee 304 406 533 465 437 
AR AX@SUe ice tnt ao 2 ota See cane uae eit 80 139 185 281 195 
Feed bought, grain______ Unis des ainsi oy Nagel 2a em 100 130 147 131 135 
Sprayemateriale ss === Sere seer ee 39 52 91 130 90 
Depreciation on dwelling -_________-_-________-- 36 35 38 57 44 
Automobilestor farmouses: 2-2 ee 7 12 22 71 40 
Machinery depreciation_____-____------------ 14 15 27 57 38 
Depreciation, other buildings_____-_---_-_-___ 22 22 24 29 25 
Repair dwellings sa2es< 2s seth eae 19 18 21 22 21 
Generalzexpenseso sot a 22) 4ah ek ae ssoa li ne 7 11 10 43 18 
meepain machinery ss. P St ae ee ae 12 12 14 21 16 
Brel cana Ge OE ek wees ea peg a a ed ee sy) 9 9 27 14 
TAS UT AT CO BEE Ra aes ee a soe ies BE Was aro 10 12 12 17 14 
Big lyi ally Orie ees wees a oe tech eee 7 9 20 18 12 
Depreciation, imigation=. === 222. 5-_ ee 8 10 9 12 10 
BS TULOS GO Ti Cees Sa ig Sa apa Rll Se] 3 TRIN 4 23 10 
IROpairss: fences 2 seas SS ee ee 7 8 9 10 9 
Repairs, other buildings________-_-------_---- 9 9 8 8 8 
Seed sO iy see ee ee ee etal ces 9 11 5 3 8 
LOSE OL LOCO E Fd a iss) eat Ss ee a eS 6 3 6 4 7 
ELorseshoein gee ves ee ee ae ee 3 6 7 3 6 
Other machine work hired____--__-----------. 2 3 Ou APRA rE orl Dies Sent Se 4 
A NEV CEO OVO) aE pees log Kees SESS Ne ea he pa Sl ae ae NH 5 6 4 
Breeding fees and veterinary_________-____----- 2 1 2 3 2 
Decrease feeds anGrsup plese as ee es a ee 9 15 6 


TOtallexpenSe ws ss sen ke Ne pe Breet Pe oe 1,487 | 2,082} 2,823 3, 428 2, 824 


Pe RR aS | a are eee th PERE ATE 5 


Nite, LITE ES 


Crna ae RciRa ise» tii 


- 


32 BULLETIN 1435, U. S. DEPARTMENT OF AGRICULTURE 


A summary of the costs for the citrus groves under different types 
of management and for groves of various sizes within these types 
is given in Table 26. On the whole, the costs per acre were lower 
on the caretaker groves of the small size than for the similar group 
under owner management and were higher on the caretaker groves 
of large size than on the corresponding size in the owner-operator 


TABLE 26.—Summary of costs per farm, by size of grove and type of management, 
100 citrus-fruit groves, Polk County, Fla., average 1917-1922 


Owner-operator groves Caretaker groves 
Items of cost All 
EPOWSS | 1-to, 12113 to. 24/272) Mood 7 t012 omer” 
acres | acres over | 2¢res | acres | Gyo, 


Number| Number| Number| Number| Number| Number| Number 


Number of farmse sii soe Sees ee ee 100 13 12 13 12 36 14 
Cash costs: Dollars | Dollars | Dollars | Dollars | Dollars |Dollars | Dollars 
Ma DON | esc oid ees Se > eens 2 821 368 | 957 | 2,119 183 473 1, 363 
Mertilizer eae 82 2s ee ces eee 1, 277 550 | 1,377] 3,693 378 698 1, 887 
Spray material 2222 oe een tad 90 40 124 202 25 57 145 
Taxes and insurance. -_-_-2-222_-2-2-2_5 209 131 222 602 80 100 296 
Repairs— 
EST Gna See es ee Se ee 29 22 27 78 15 21 25 
VPA chIneTry:: 222) 2 ook Bia ea 16 9 15 85a] Sees 2 8 
HOT COS 2 pa i ea grande 9 te 8 16 3 7 13 
Feed, horseshoeing, and veterinary -_-_-_-_-_- 150 253 306 489 mls, 17 58 
Ue arr Oll see oc ee 14 8 8 79 2 1 8 
Automobile for farm use____..-..--_---__- 40 40° 66 103 1 11 71 
Miscellaneous 222 22s se Se 41 38 47 115 6 11 27 
Total cashscOsts = 5-22 ioe sive enener a aac 2, 696 1, 466 3, 157 7, 581 706 1, 398 3, 901 


Noncash costs: aes 
Reserves for depreciation— 


Buildin gsacc coe Seeiven poorer eee 69 96 83 158 36 40 49 
EE QUIpPM NG: Skew cee Bue a nay ee 47 48 62 198 6 5 42 
Operator’stlabor20: Sess Seah eed ny, 479 525 629 | 1, 235 135 220 563 
MAMITY LA DOL = eae ts cies ee eae aa ele tee 12 62 12 14 esse eesees 5 
Total noncash costs___..........--___-.- 607 731 786 1, 605 178 265 659 
FEOLALCOSES sete rate tes ae a Sota 3,303 | 2,197 | 3,943 | 9,186 884 | 1, 663 4, 560 
Credit deductions: 
Care of young groves _---.-.-_=---_------- 201 135 421 509 50 84 223 
Receipts from other crops..-_-----------_- 66 127 89 190 22 18 40 
Miscellaneous income. --_-__----------__-- 100 286 220 106 36 17 34 
Total deductions*.22-22-2) 2 2 a 367 548 730 805 | 108 119 297 
Net cost, without interest___........---_----- 2,935 | 1,649 | 3,213 | 8,381 776 | 1, 544 4, 263 
Interest on capitalization at 8 per cent________ 2, 371 1,484 | 2,795 | 6,660 794 1, 317 2, 915 
Net cost per grove, with interest_._._._.-_---- 5,306 | 3,133 | 6,008 | 15,041 | 1,570] 2,861 7,178 


Cost per acre 


Net cost with interest (all fruit)__...__.__--_- 288 364 293 271 334 292 308 
Net cost without interest (all fruit) --_._-____- 160 192 157 151 165 158 183 
Boxes | Boxes | Bozes | Boxes | Boxes | Bozes | Boxes 
Yield per acre (all fruit) .2-.----..----2------- 166 180 174 161 193 165 181 
Mield per acre’ (oranges) 222252222 152 158 145 147 183 138 194 
Yield per acre (grapefruit) -____.___._.-_-_----- 182 218 198 192 198 193 166 


Cost per box 


Dollars | Dollars |Dollars | Dollars |Dollars |Dollars | Dollars 
1. 89 2. 30 5 


Oranges, net cost with interest__..-.-_-_------ ‘ f 2. 02 1,84] 1.83 2.12 1. 59 
Oranges, net cost without interest _________-_- 1.05 1. 22 1. 08 1. 03 . 90 1.14 . 94 
Grapefruit, net cost with interest____._______- 1. 58 1. 67 1, 48 1.41 1. 69 151 1.86 


Grapefruit, net cost without interest__-___---- . 88 . 88 79 .79 . 83 . 82 1.10 
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zroup. In the case of the small groves, the owner group shows 
higher acre costs than the caretaker group largely because of the 
greater overhead. 

The average cost per box varied from year to year largely because . 
of variations in the prices of cost items and yields of fruit. The 
six-year average costs on the 100 groves including interest, were: 
Oranges, $1.89 per box, and grapefruit, $1.58 per box; without 
interest, oranges, $1.05, and grapefruit, $0.88 per box. Since the 
last year of this study (1922) production costs have changed some- 
what. These changes are indicated in figure 8. 


en ee ee 


INCOMES FROM CITRUS-FRUIT FARMS 


The six-year average (1917-1922) income from the 100 grove farms 
studied indicates, at least for the period studied, that citrus-fruit 
erowing was a profitable industry. The average operator, besides 
wages for his labor, received 11.8 per cent on a capitalization of 
$31,542 (Table 27). If interest on the average capitalization at the 
going rate, that is 8 per cent, is deducted from the farm income, 
then the average grower over the six-year period received $1,668 for | 
his own labor. In addition, several of the growers received a part 


Simro ih, alata 


tsp er ee grantee: 


aN nn 


== 


ne RE + cttaaenet 


om caren eat 


of their living from the farm in the form of food, fuel, and house rent. 
On the average, the value of these items amounted to $390 per farm 
in 1919 (Table 28). These figures are averages for only those owners 
who lived on their farms. 

From 1917 to 1922 was a period of relatively high prices, partic- 
ularly during four years of this study. The prices received for 
oranges and grapefruit were high as were the items entering into 
operating expenses (fig. 8). The net results, however, for the period 
of the study were good profits in citrus-fruit growing. 


sh re tem iat Ti dll 


TABLE 27.—Summary of the farm business, Polk County, Fla., average 1917-1922 


Average per farm: (100 farms) 


Item 6-year 


1917 1918 1919 1920 1921 1922 | aver- 
age 


Acres | Acres | Acres | Acres | Acres | Acres | Acres 
(IVA gadaiin:t soe = ee Se ee ee ee 40. 5 41.2 41.6 41.1 40.9 40.6 41.0 
CTO PALA eo ee 24.2 25.5 26. 4 26. 2 26. 7 26.9 26. 0 
iIBearint iit: 5-2 ee ee eS 14.4 15.9 18.2 19.6 20. 6 21.0 18.4 


Dollars | Dollars | Dollars| Dollars | Dollars | Dollars | Dollars 
‘Lotalcapitalization:= == - == 20, 656 | 21,702 | 28,698 | 35,906 | 40,512 | 41,776 | 31,542 
ARODANT ECE HBS =a528- ae Be at ae 2,700 | 6,011 8, 512 | 10,301 5,530 | 9,044 7, 016 
JROLAISEXPCNSES 2628 eS ER 1,487 | 2,082 2, 823 3, 621 3, 507 3, 428 2, 824 
Bab CO 6 ete ee 8 Eg 1,213 | 3,929 5,689] 6,680 | 2,023 | 5,616 4,192 
Interest on capital at 8 per cent______________- 1,652 | 1,736 | 2,296 | 2,872 | 3,241 | 3,342 2, 523 
ab OR INCOM C1 Nr es —439 | 2,193 | 3,393 | 3,808 |—1,218 | 2,274 1, 668 
OperatonsSwapoks 2-2 = a ee ee 364 380 529 558 531 509 479 
Unpard- family labors=. -_-_ 2.42.5 2 7 9 20 5 16 18 12 
eet ysta CO Ma Osan ee a ee Pe ere 1,220 | 3,938 | 5,709 | 6,685 | 2,039 | 5,634 4, 204 


: ; Per cent| Per cent| Per cent| Per cent Per cent| Per cent| Per cent 
Retumuon Capital: = S22 se ee 4.1 16. 4 18.0 ole 3.7 12.2 11.8 


1 A minus (—) indicates the amount the farm income lacked of covering both the operator’s labor and 8 
per cent interest on the capitalization. 
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It would seem, however, that even with lower prices of fertilizer 

and lower wage rates the outlook for earnings in citrus-fruit growing 

in Florida, in the immediate future, could hardly be expected to 
equal those for the years 1917 to 1922. 


TaBLeE 28.—Distribution of family living from the farm, 59 farms, Polk County, 
Fla 1919 


Computed on 100- 
59 farms reporting—adult grove basis— 
equivalent per farm, 3.4 adult equivalent 
Items furnished by farm for family use Unit per farm, 2 
Quantity | Valueof food items |Quantity|} Value 
Dollars | Per cent Dollars 
Corn ee Bue © 1 0.7 () (1) 
Siu bees Se te eS oe ae ee eed es Gals. i 2 1.4 9 

(Potatocss = 8 8 ee eee a ee Buss -s5- 1 2 1.4 .8 1 
rintrand (ard enews 24 es ee ae ee Se es See ee 43 SORE Eee see ao 26 

Miscellaneoushs®St3 22 Saks ee eae RE ee 8 eS et (CO) alee ts ol ba at @) 

IBDUICtCR eee ee ae ee ee ee ee 1 oe ee 28 15 10. 6 16 
VA es SS Sa ae SS et A Gale=_= 91 17 1D 53 10 
TEGO L es See a se ei Be RE oe Pg We Sao as ees | ee SSX 2 nS 
VTE nee es ae Ae ee Oe J Dr Oca ica (| ip aon ae a lec ee | Nes 
JD Ris Se ee ss ee Ree RA eee Ee eens IDK sees 56 23 16 33 13 
a YOUR eho Bee fal ee ies Aedes Head -_-- 22 18 12.8 13 11 
(Pork sss 253 ease RIG ee eS asd 1D oe 100 20 14. 2 58 12 
TEL ONG Ye a oe Se a DF) 0 eae gs ree pee as be ee ee | [spe ee age ee eet es ree 
TO GALL OO Uso ee ese | ee CEE Cem PA Ps Be ee oP ay re 83 
VOC eee ee te Cord__-- 1 Gr esseless eae 8 4 
UI SOOlANOUSEs So eh eee ee Eee Se ee es DA 3 Ss SS Ss 143 
ROLALSVAlie ee = eeu eS Si ee a2 Cee eee so ee Soe oes BOO § |e ee el a a 230 
Valneipersaduli@equivalent=—- 22) sere eases Pee ec eee AE | Sea eee eit aah See 115 
1 Less than one-half of one. 


The average returns on the capitalization varied from 3.7 per 
cent in 1921 to 18 per cent in 1919, but averages if not properly inter- 
preted often prove misleading. Not all of these farms were so 
successful as the averages would seem to indicate. The situation 
as to income is shown in Table 29, where the farms are grouped 
according to the size of the farm i income and the percentage return 
on the capitalization. The variations in farm income reflect both 
management and size of business, whereas the variations in per- 
centage return on capitalization more nearly reflect degrees of manage- 
ment, assuming the capitalization on each farm to be on a fair basis. 


TABLE 29.—Distribution of incomes, farm income, and percentage return on capi- 
talization—six-year averages (100 farms) 


Farm income uae Percentage return on capitalization aebpete 
$500 rand elesserscaks ee ee ee et 13) uessithanal. per cents 13 
PHOOTOL ON, DOO Pe Ieee A a 22 10) gsto:4 perzcent esses a ae ea 20 
S150 UeLOS2 O00 see ee oak hte a 22D ;LOLOyDPCh-COM baat 8 eae oe eee beeen 20 
SZ ILON SST HOO Se we: means ye eee 2 O CORED PCHACOM bie = = eas ee eee, 13 
SSIS ICLOR SAP 500K oe naan eS ales 5) | MI SHO Ob pen Contac ee ae 14 
$4501 tor poro00s- tae Gel 5 llplvato 20uper Cents. 22 iio.) Ste eee 9 
$5; SOL COUSOr 00 be aes ees ANI Cor24: periCentsoo et. a Nae igre 5 
SG DOL tOn Sy 500) od eee ed ad esa SH ie2OsLOV26nDeTe Contes. --- Sel ee ee 2 
$7, DOTCOLSS500 Se he a a Eee 2 \\a29torsepper cent a: 2-2. oe ee ee Peery ee 
$8,501 to $9, SOD Bees Sees CAS Sd a Pee it g33'0' 36) DPE; Cents: > =~ Sau meege 3 
Over $9, Ft (Anse Ie Or Seay Oe OS ROMER BONDeI CON t= = er cenit sep 1 
A.veraze Ole lowest sau) a2 ee ss a2 eg —$145 | Average of 5 lowest____-_-__-------- —2.7 per cent 
AV erageloL ohighes tae sane se ee 28,258) |p A.verageron 5-hiphest. oo = 25. 3 per cent 


AVerage) of ailifanms= noe) ee eee ee 4,192 | A-verage of all farms___._..___-.--_. 11.8 per cent 
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The yearly income from citrus growing is influenced by many 
factors most important of which are (1) yield per acre, (2) price 
received per box, (3) variety of fruit, and (4) operating cost per acre. 

The average yield per acre of bearing trees and the average price 
received is shown in Table 30 for grapefruit, oranges, and tangerines, 
Grapefruit leads in yields per acre with 189 boxes, followed by tanger- 
ines with 177 boxes, and oranges with 151 boxes for the six years. 


There was considerable variation in the average yield per acre over 
the period of the study. Grapefruit average yields varied from 120 ~ 
boxes in 1917 to 259 boxes in 1920 and there were similar variations — 


for the other fruits. The total receipts follow closely the total 
yield as will be seen by comparing the high yield years with the 
high receipts per acre years. Receipts per acre of citrus fruit is the 
most important factor directly affecting incomes since over 97 per cent 
of the receipts on these farms was from citrus fruits (Tables 31 and 32). 
There was a marked variation in the yield per acre from farm to 
farm. More farms had yields of from 151 to 200 boxes per acre 
than of any other yields, although there were several farms that had 
less than 100 and several that had over 250 boxes per acre (fig. 9). 
The most important factors affecting yields per acre were quantity 
of fertilizer used, quantity of spray material used, number of trees 
per acre, age of trees, and variety of fruit. The importance of these 
factors have already been discussed. 
TABLE 30.—Average yield per acre of bearing grove and average price received per 
bor Jet grapefruit, oranges, and tangerines, 100 farms, Polk County, Fla., 1917- 


Item 1917 1918 . 1919 1920 1921 1922 Average 


Average yield per acre: Boxes Boxes Bozes Bozes Boxes Bozes Bozes 
Grapeirnith = sas ae se 120 145 155 259 181 234 182 
Oranges: jee A a 109 134 184 194 142 146 152 
ManGeniness. see eee 132 ral 176 219 277 190 186 

Average price per box received 

by grower: Dollars | Dollars | Dollars | Dollars | Dollars | Dollars | Dollars 
Grape eat eee es 1.39 1. 84 2. 16 1.45 1. 28 1. 52 1. 61 
Oranvesaltess aoe 1. 51 3.15 2. 98 S522 156 3. 13 2. 59 
Mangeriness=-=--2 == 2.18 3. 75 4. 03 4, 22 3. 94 4. 06 3. 70 

Receipts per acre: 

Grapeimiits- see 167 267 335 376 232 356 289 
Oranges! = less 4 Sees Sk 165 422 548 625 223 457 407 
Phangeriness: #32Aee oe Me 8 288 454 709 924 1, 091 771 706 


TaBLE 31.—Average and annual distribution of receipts on 100 farms, Polk County, 
Fla., 1917-1922 


Per farm 
Source of income 
Average, 
1917 1918 1919 1920 1921 1922 1917-1922 
Dollars | Dollars | Dollars | Dollars | Dollars | Dollars | Dollars 
polal farm receipts === 2, 700 6, 011 8, 512 10, 301 5, 530 9, 044 7, 016 
rops: 
Grapefruit eae 912 1, 733 2, 550 3, 225 1, 989 3, 123 2, 255 
Oran gesaa 255s eee eee 1, 300 3, 627 5, 148 6, 170 2, 470 5, 169 3, 980 
[Dara Cres) saa a ee ieee ee 231 409 636 739 980 694 615 
Othersteuitz 2555 sa4a0es ee 33 36 33 20 18 | 19 26 
Pay se oe en 5 5 2} 1) Sa eee 2 
Othericrops2=3= ase 99 45 18 43 9 13 38 
Increase in livestoeck______-_-_-- 40 31 43 34 21.) 2 eee 28 
Man labor, outside-__-_---------- 26 21 16 1 3 2 12 
Team labor, outside____-------- 31 50 56 58 28 11 39 
Machinery work, outside-_-_-__-- 8 5 10 2 2 7 6 
Otherireceipts) = 15 49 5 8 10 6 15 


1 Other receipts include increases in feed, rent for garage, house rent, income from bags, lumber, wood, 
ete. 
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TABLE 32.—Distribution of receipts, by type of management and size of groves, 
Polk County, Fla., average 1917-1922 


Owner-operator groves Caretaker groves 
Average 
Item for all 
farms 1 to 12 13 to 24 | 25 acres 1 to6 7 to 12 13 acres 
acres acres and over acres acres and over 
INumber 0f2roves 22 ss | ee 13 12 13 12 36 14 
FARM RECEIPTS 
Crops: Dollars | Dollars | Dollars | Dollars | Dollars | Dollars | Dollars 
Graperniit-e eas ee 2, 255 1, 185 2, 781 5, 288  - 621 1, 481 3, 377 
Oranges 2222 see 3, 980 1, 889 3, 839 13, 426 1, 250 1, 694 5, 486 
“Tanferines 22 s=se0 ss ee 615 397 | 939 1, 422 58 223 1, 273 
Othersirii t= eee aes 26 18 27 80 1 16 33 
1S Loh Alar Sees ga SIS a apes 2 4 3 1 1 1 3 
@ther(cropsts= =e 38 105 59 109 20 2 3 
Increase livestock______-_________ 28 141 |. 625 erases 23 7 26 
Man labor, outside__-_------_-- 12 23 46 3 5 6 eae 
Team labor, outside_____-----___ 39 106 80 OBA) SoE Le ee ee Se 1 
Machinery work, outside_______ 6 5 25 1 fe eee eel (eee en ee ee 
Other receipts t22- 3s 15 11 7 43 8 6 8 
Rotals <= es See eee 7, 016 3, 884 7, 868 20, 487 1, 987 3, 436 10, 210 


1 Other receipts include increase in feed, rent for garage, house rent, income from bags, lumber, wood, 
ete. 
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Fic. 10.—Increasing yields per acre on an average are associated with decreasing costs per box. 
The cost per acre was increased with use of greater amounts of labor and material, but the 
cost per box was decreased because of greater yields 


Relationship between yield per acre and cost per box is illustrated 
in Figure 10. The graph indicates that increasing yields are asso- 
ciated with decreasing costs. The correlation between yield per 
acre and cost per box was rather high, —$0.68, indicating that a 
change in the yield of 100 boxes per acre would cause a reduction in 
the cost per box of 54 cents. This ratio of variation is constant, 
roughly, only as the yield increases or decreases 50 per cent from the 
- normal. That is, the point of diminishing returns per dollar of cost 
was reached when the average yield was 253 boxes and the cost per 
box was $1.09, As the yield increased beyond 253 boxes there was 


j 
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very little change in the cost per box. It was profitable to increase 
the yield, however, as no change in the cost per box left the same 
margin between cost and selling price, but the number of margins 
was increased. Indications are that it would be profitable to increase 
the average yield by 100 per cent. 

The grove farms that were most profitable used most labor, ferti- 
lizer, and spray material, and had most trees per acre. The cost 
per acre was increased with the use of greater amounts of labor and 
material, but the cost per box was decreased because of greater yield. 
The effect on net returns when the cost per acre is increased is 
shown in Figure 11. This figure illustrates that economy in the 
management rests not so much upon reducing the absolute amount 
of the expenses of operation as upon the wiser course of spending so 
as to increase the yield per acre, which in turn will result in a reduced 
cost per box and an increased margin of profit per box and per acre. 
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Fic. 11.—The grove farms that were most profitable used most labor, fertilizer, and spray material 
and had most trees per acre. Economy in management rests not so much upon reducing the abso- 
lute amount of expense of operation as upon the wiser course of spending so as to increase the 
yield and receipts 


SUMMARY 


The production of citrus fruit in Polk County is a highly special- 
ized farm enterprise. In most instances, no other source of farm 
income was reported. 

The cost of developing a grove up to and including the fifth year 
was, on the average, $536. Of this amount, $125 was value of raw 
land, $194 was cost of clearing, fencing, preparation of land, trees, 
and setting out trees, and $217 for maintenance cost. 

The average tillable acreage per farm was 27.6 of which citrus 
fruit occupied 24.3 acres. The acreage in different kinds of fruit 
was divided as follows: Oranges 13.7 acres; grapefruit 9.1 acres; 
tangerines 1.3 acres. There were 18.4 acres of bearing fruit on the 
average during the period of this study. 

The average farm was capitalized at $31,542. The capital in- 
yestment increased from $20,656 in 1917 to $41,776 in 1922. 
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Thirty-eight of the groves were operated by owners and 62 groves — 
were operated by caretakers. The caretakers furnished all labor, 
equipment and supervision. Financially the caretaker groves did 
just as well as those operated by the owners. 

The gross receipts were $7,016 per farm on the average, increasing 
from $2,700 in 1917 to $10, 301 in 1920. Ninety-seven per cent of 
these receipts were from citrus fruits. Total expenses were on the 
average $2,824 per farm, increasing from $1,487 in 1917 to $3,621 in 
1920. Of these, fertilizer was the most important item constituting 
45 per cent of the total and labor was the second with 29 per cent. 

The return to capital and supervision was $4,192 per farm on the 
average, increasing from $1,213 in 1917 to $6,680 in 1920. The 
average return on capitalization was 11.8 per cent, ranging from 4.1 
per cent in 1917 to 18 per cent in 1919. 

The average yields per acre for the different kinds of fruit were as 
follows: Grapefruit, 182 boxes; oranges, 152 boxes; and tangerines, 
186 boxes. 

The average price per box received by the grower for the different 
kinds of fruit were: Grapefruit, $1.61 per box; oranges, $2.59 per 
box; tangerines, $3.70 per box. 

The yearly income from citrus growing was influenced by yield 
per acre, price received per box, kind of fruit and operating cost 
per acre. 

The most important factors affecting yields per acre were quantity 
a ere used, number of trees per acre, age of trees and variety 
of fruit. 
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